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(54) PICTURE FORMING DEVICE 

(57)Abstract: 

PURPOSE: To effectively utilize a memory and to form 
multilevel pictures with less degradation by providing a 
picture data storage control means for storing binary 
picture data and multilevel picture data in the memory 
while maintaining the respective forms. 
CONSTITUTION: A picture data I/F 210 decides picture 
elements for gathering the picture data inputted from a 
scanner by a picture element unit corresponding to the 
bit number of one picture element, converts them to the 
data of 32 bits which is the data width of a picture bus 
29 at all times and outputs them to the picture bus 29. 
The picture data of 32 bits inputted from the picture bus 
29 are divided into the units of one picture element and 
outputted to a printer. In such a manner, since 
respective devices on the picture bus 29 convert the 
data width to the data width of the picture bus 29 
corresponding to the bit number of one picture element 
on the devices and transfer the data, the need of storing 
the picture data of different bit widths respectively in 
exclusive memories is eliminated and the data of the different bit widths can be stored in an 
identically constituted page memory 28. Thus, the memory can be effectively utilized. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by connputer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Image-formation equipment characterized by to provide the memory which remembers 
image data to be binary-izing and an input means multiple-value-ize and input for an image, the 
output means which outputs and carries out image formation of binary image data and the 
multiple-value image data, and the image data-accumulation control means which changes the 
image data from said input means in predetermined bit width of face, and accumulates binary 
image data and multiple-value image data in said memory with each gestalt. 
[Claim 2] Image formation equipment according to claim 1 characterized by accumulating binary 
image data and multiple-value image data to different timing to memory. 

[Claim 3] Image formation equipment according to claim 1 characterized by being intermingled 
and accumulating binary image data and multiple-value image data to the same timing to 
memory. 

[Claim 4] An image data accumulation control means is image formation equipment according to 
claim 1 characterized by establishing a data-conversion means to change the number of pixels 
summarized according to the bit width efface of the image data from said input means, and to 
change image data in predetermined bit width of face, and a data transfer means to transmit the 
image data changed with this data-conversion means to said memory by the data width of face 
of the same predetermined bit as that image data. 

[Claim 5] An image Binary-izing and an input means by which actuation cannot be stopped until 
a series of image input process will be completed, once it multiple-value-izes, it inputs and it 
starts input operation. The memory which memorizes image data, and an output means by which 
actuation cannot be stopped until a series of image output processing will be completed, once it 
outputs binary image data and muitiple^value image data and starts output actuation, Data 
processing and the control means which performs transmit/receive control of resolution 
conversion of image data, compression of image data and expanding, and image data etc.. Change 
the image data from said input means in predetermined bit width of face, and the image data 
accumulation control means which accumulates binary image data and multiple-value image data 
in said memory with each gestalt is provided. Said image data accumulation control means the 
image data transfer between said memory and said input means, an output means, and data 
processing and a control means The transfer control means which carries out concurrent 
processing of the transfer request from said input means and an output means and the various 
transfer requests from data processing and a control means, and performs them by time sharing 
is established. Said transfer control means Image formation equipment characterized by carrying 
out sequential authorization when a permission is furthermore preferentially granted by turns to 
the transfer request from said input means and an output means and there is no transfer 
request from said input means and an output means to the various transfer requests from said 
data processing and control means. 

[Claim 6] An image Binary-izing and an input means by which actuation cannot be stopped until 
a series of image input process will be completed, once it multiple-value-izes, it inputs and it 
starts input operation, The memory which memorizes image data, and an output means by which 
actuation cannot be stopped until a series of image output processing will be completed, once it 
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outputs binary image data and multiple-value image data and starts output actuation, Data 
processing and the control means which performs transmit/ receive control of resolution 
conversion of image data, compression of image data and expanding, and image data etc., The 
image data accumulation control means which changes the image data from said input means in 
predetermined bit width of face, and accumulates binary image data and multiple-value image 
data in said memory with each gestalt, A main control means to control said input means, an 
output means, and data processing and a control means, respectively is provided. Said image 
data accumulation control means The image data transfer between said memory and said input 
means, an output means, and data processing and a control means The transfer control means 
which carries out concurrent processing of the transfer request from said input means and an 
output means and the various transfer requests from data processing and a control means, and 
performs them by time sharing is established. Said main control means While performing starting 
and termination of a treatment process which become the origin of image data transfer, when 
supervising the number of image data transfer under current activation and starting a new 
treatment process Image formation equipment characterized by determining whether it is made 
whether judge whether image data transfer included in the treatment process can be performed 
based on a monitor result, and the new treatment process is started, or to stand by, or it is 
made to stop. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL FIELD 



[Industrial Application] This invention relates to image formation equipments, such as a copying 
machine. 



[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



PRIOR ART 



[Description of the Prior Art] In recent years, the image formation equipment which also treats a 
multiple-value image besides a binary image is developed with large-capacity-izing of memory, 
and low-cost-izing. The merit of multiple-value-izing is in the point that a high definition image - 
- there is no jaggy (notch) of the shadow area of the alphabetic character and line drawing 
produced by that a gradation image can be treated and the binary image — is obtained. 
[0003] For example, the thing of JP,4-1 86971 ,A An image input means to input multiple-value 
image data or binary image data through common Rhine. A binary multiple-value conversion 
means to change into multiple-value image data to binary image data. An output means to output 
multiple-value image data is established, in a binary multiple-value conversion means, "0" is 
changed into "00" and "1" changes binary data of 1 bit/pixel into multiple-value data like "FF", 
and where all are used as multiple-value data, it stores in page memory. 

[0004] Moreover, the thing of JP,4-1 99975,A A detection means to detect the field where data 
are intermingled from multiple-value memory, binary memory, and two memory, A conversion 
means for while to correspond to a mixture field and to change the data of memory into the 
resolution of the memory of another side, A means to develop the data obtained by the 
conversion means in the memory of another side is established, and composition of binary data 
and multiple-value data is performed, and the multiple-value memory only for multiple-value data 
is used to multiple-value data, and the binary memory only for binary data is used to binary data. 

[0005] Furthermore, although the thing of JP,4-247769,A is treating the binary image and the 
multiple-value image, it performs binary-ization with a binary-ized means to multiple-value image 
data, and is outputting it to the binary printer as binary data altogether. Moreover, to the 
multiple-value image, the memory only for multiple-value images is prepared, and binary data and 
multiple-value data are memorized in different memory like JP,4-199975,A. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] Since the memory for binary images and the memory 
for multiple-value images were prepared separately, when treating only binary image data, only 
binary image memory will be used, multiple-value image memory became useless, and when 
treating only multiple-value image data conversely, the thing of JP,4-199975,A and JP,4- 
247769,A will use only multiple-value image memory, and had the problem that binary Image 
memory will become useless. 

[0007] For example, if binary image memory fills while carrying out the multiple input of the data 
of only a binary image Even if there is sufficient opening for multiple-value image memory, 
multiple-value image memory cannot be used. For this reason, when there is a problem which 
must make the input of a binary image suspend on the way and it uses binary data and multiple- 
value data for coincidence like composition of a binary image and a multiple-value image, it also 
sets. Even if it is capacity with a capacity of the sum total of the free area of binary image 
memory, and the free area of multiple-value image memory able to input a multiple-value image, 
since binary image memory and multiple-value image memory have been independent, there is a 
problem that a multiple-value image cannot be inputted into binary image memory. 
[0008] Thus, although there is an availability of memory that memory is separate enough, since 
the properties of an image differ, an image cannot be made to memorize, and the problem of 
making memory useless for this reason is produced. 

[0009] Moreover, in order that the thing of JP,4-186971,A may make a binary image and a 
multiple-value image the same format, it surely changes a binary image (1 bit/(pixel)) into a 
multiple-value image (8 bits/(pixel)) (it changes into 8 times as many image data as this), and 
stores it in memory. For this reason, although a binary image is able to need one 8 times [ when 
memorizing binary image data as it is ] the memory capacity of this for memorizing one binary 
image, and to memorize by 8 pages to the memory capacity for an one-page multiple-value 
image, since it has multiple-value-ized, there is a problem that only 1 page is memorizable. 
[0010] Moreover, although the capacity of memory is reducible if a multiple-value image is made 
binary and all images are treated as binary data, there is a problem that image quality 
degradation by binary-izing will arise. 

[001 1] as mentioned above, in order to treat both binary image data and multiple-value image 
data, in what prepared respectively independent memory In what there is a problem that memory 
becomes useless, and unifies into a format of a multiple-value image, and is memorized in 
memory When having memorized a binary image, and there was a problem of using memory vainly 
and it unified into a format of binary image data further, there was a problem that image quality 
degradation by binary-izing arose. 

[0012] Then, this invention can accumulate binary image data and multiple-value image data in 
the same memory with a gestalt as it is, and it tends to offer the image formation equipment 
which can carry out image formation, without carrying out image degradation of the multiple- 
value image, while being able to perform a deployment of memory. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This docunnent has been translated by computer. So the translation nnay not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



MEANS 



[Means for Solving the Problenn] Invention of claim 1 correspondence establishes the memory 
which remembers image data to be binary-izing and an input means to multiple-value-ize and to 
input for an image, the output means which outputs and carries out image formation of binary 
image data and the multiple-value image data, and the image data accumulation control means 
which changes the image data from an input means in predetermined bit width of face, and 
accumulates binary image data and multiple-value image data in memory with each gestalt. 
[0014] Invention of claim 2 correspondence accumulates binary image data and multiple-value 
image data to different timing to memory in invention of claim 1 correspondence. 
[0015] Invention of claim 3 correspondence intermingles for them and accumulates binary image 
data and multiple-value image data to the same timing to memory in invention of claim 1 
correspondence. 

[0016] Invention of claim 4 correspondence changes the number of pixels which summarizes an 
image data accumulation control means according to the bit width of face of the image data from 
an input means in invention of claim 1 correspondence, and a data-conversion means to change 
image data in predetermined bit width of face, and a data transfer means to transmit the image 
data changed with this data-conversion means to said memory by the data width of face of the 
same predetermined bit as that image data are established. 

[0017] Invention of claim 5 correspondence an image Binary-izing and an input means by which 
actuation cannot be stopped until a series of image input process will be completed, once it 
multiple-value-izes, it inputs and it starts input operation, The memory which memorizes image 
data, and an output means by which actuation cannot be stopped until a series of image output 
processing will be completed, once it outputs binary image data and multiple-value image data 
and starts output actuation, Data processing and the control means which performs 
transmit/ receive control of resolution conversion of image data, compression of image data and 
expanding, and image data etc.. Change the image data from an input means in predetermined bit 
width efface, and the image data accumulation control means which accumulates binary image 
data and multiple-value image data in memory with each gestalt is established. An image data 
accumulation control means the image data transfer between memory, an input means, an output 
means, and data processing and a control means The transfer control means which carries out 
concurrent processing of the transfer request from an input means and an output means and the 
various transfer requests from data processing and a control means, and performs them by time 
sharing is established. The transfer control means Sequential authorization is carried out, when a 
permission is furthermore preferentially granted by turns to the transfer request from an input 
means and an output means and there is no transfer request from an input means and an output 
means to the various transfer requests from data processing and a control means^ 
[0018] Invention of claim 6 correspondence an image Binary-izing and an input means by which 
actuation cannot be stopped until a series of image input process will be completed, once it 
multiple-value-izes, it inputs and it starts input operation, The memory which memorizes image , 
data, and the output means which outputs and carries out image formation of binary image data 
and the multiple-value image data, Data processing and the control means which performs 
transmit/receive control of resolution conversion of image data, compression of image data and 
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expanding, and image data etc., The image data accumulation control means which changes the 
image data from an input means in predetermined bit width efface, and accumulates binary 
image data and multiple-value image data in memory with each gestalt, A main control means to 
control an input means, an output means, and data processing and a control means, respectively 
is established. An image data accumulation control means The image data transfer between 
memory, an input means, an output means, and data processing and a control means The 
transfer control means which carries out concurrent processing of the transfer request from an 
input means and an output means and the various transfer requests from data processing and a 
control means, and performs them by time sharing is established. A main control means While 
performing starting and termination of a treatment process which become the origin of image 
data transfer, when supervising the number of image data transfer under current activation and 
starting a new treatment process It determines whether it is made whether based on a monitor 
result, judge whether image data transfer included in the treatment process can be performed, 
and the new treatment process is started, or to stand by, or it is made to stop. 



[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This docunnent has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



OPERATION 



[Function] In this invention of such a configuration, the image data inputted from an input means 
is changed in predetermined bit width efface, and binary image data and multiple-value image 
data are accumulated in memory with each gestalt. And image formation of the binary image data 
and multiple-value image data of memory is carried out as a binary image and a multiple-value 
image by the output means. 

[0020] Moreover, if there are a transfer request from an input means and an output means and 
various transfer requests from data processing and a control means, concurrent processing of 
those transfer requests will be carried out by time sharing, and image data transfer to memory 
will be performed. In that case, priority is given to the transfer request from an input means and 
an output means to the various transfer requests from data processing and a control means. 
[0021] With a main control means to control an input means, an output means, and data 
processing and a control means furthermore, respectively While starting and termination of a 
treatment process which become the origin of image data transfer are performed, when the 
number of image data transfer under current activation is supervised and a new treatment 
process is started It is determined whether it is made whether it is judged based on a monitor 
result whether image data transfer included in the treatment process can be performed, and a 
treatment process is started or to stand by or it is made to stop. 



[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This docunnent has been translated by computer. So the translation nnay not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



EXAMPLE 



[Example] Hereafter, one example of this invention is explained with reference to a drawing. 
[0023] D ra wing 1 is the block diagram showing the whole image formation equipment 
configuration. This equipment When connecting with an alien system the basic unit 1 which 
performs a fundamental copy function, and this equipment, memorize image data temporarily, or 
It has an optical disk unit for saving electronically and semipermanently the image data inputted 
from the system basic unit 2 which has the page memory which memorizes image data when 
editing and processing image data and copying it, and said basic unit 1 etc. And when exchanging 
image data or control data between alien systems, it consists of three systems of the system 
expansion unit 3 which has the control means which changes image data and control data into 
the control system of an alien system, and a graphics format. 

[0024] Said basic unit 1 and the system basic unit 2 are connected by the radical headquarters 
image interface 5 which exchanges radical headquarters SI 4 which exchanges control data, and 
image data. 

[0025] Said system basic unit 2 and system expansion unit 3 are connected by the extension 
image interface 7 which exchanges extension SI 6 which exchanges control data, and image data. 

[0026] That is, direct continuation of said basic unit 1 and system expansion unit 3 is not carried 
out, but the exchange of control data and image data is surely performed through the system 
basic unit 2. 

[0027] This image formation equipment can take three gestalten by the existence of connection 
of the system basic unit 2 and the system expansion unit 3. 

[0028] Namely, the 1st gestalt is the configuration of only the basic unit 1, the fundamental 
function in this configuration is a copy function, and the copy processing accompanied by simple 
edit processing of enlarging-or-contracting processing, masking / trimming processing, etc., etc. 
is possible for it. 

[0029] The 2nd gestalt is a gestalt which connected the system basic unit 2 to the basic unit 1 , 
and the edit processing of rotation processing of an image, synthetic processing of two or more 
images, etc. of it is attained using the page memory which memorizes temporarily the image data 
other than the copy function in the basic unit 1 with this gestalt. moreover, to this system basic 
unit 2 The printer of the FAX (facsimile) unit 8 which constitutes line-control means other than 
the system expansion unit 3, such as facsimile, and the basic unit 1 as a remote printer of 
control equipments, such as an external personal computer It is possible to connect the printer 
controller 9 for using it. From this FAX unit 8, through a communication line, an image is 
transmitted to an alien system or a device, or conversely, through a communication line, it is 
possible to receive image data and the printout of the image data which received is carried out 
from an alien system or a device by the printer which it is sent to the basic unit 1 and mentioned 
later. 

[0030] The 3rd gestalt turns into a gestalt shown in drawin g 1 with the gestalt which connected 
the basic unit 1 , the system basic unit 2, and the system expansion unit 3. 
[0031] In this gestalt, the image data other than the function in the 1st and 2nd gestalten is 
saved electronically and semipermanently. A LAN circuit is minded from the data 
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storage/function manager which manages the saved image data, and a Local Area Network 
(LAN) line control means to mention later. Transmit an image to an alien system or a device, or 
Conversely, the transceiver function of the image data based on LAN which receives image data 
from an alien system or a device through a LAN circuit. The printing control code sent from a 
personal computer through a general interface is changed into an image data, and the printer 
ability which carries out the printout of the above-mentioned image data from the printer of the 
basic unit 1 through the page memory of the system basic unit 2 becomes possible. 
[0032] Said basic unit 1 is constituted from the control panel 12 equipped with the system CPU 
1 1, control unit, and display which constitute a control-section body, and the manuscript by the 
printer 15 as the image scanner 13, the image-processing circuit 14, and output means as an 
input means to read an image, as shown in drawin g 2 . It connects with the printer 1 5 as an 
output means to perform a control panel 12, a scanner 13, the image-processing circuit 14, and 
an image formation output through the radical headquarters system bus 16, and said system 
CPU 11 controls these. This radical headquarters system bus 16 is connected to said radical 
headquarters SI 4. 

[0033] After said scanner 13 has the CCD line sensor (not shown) which consists of a photo 
detector of plurality (one line) arranged seriate, reads the image of the manuscript laid in the 
manuscript base (not shown) for every line according to the directions from a system CPU 1 1 
and changes the shade of an image into 8-bit digital data, it is outputted to the image- 
processing circuit 14 as time series digital data with a synchronizing signal through a scanner 
interface. 

[0034] Said printer 15 consists of the image formation sections (not shown) which combined with 
the laser beam study system (not shown) and the transfer paper the electrophotography method 
in which image formation is possible. According to the directions from a system CPU 1 1, a 
printer interface is minded for 4-bit digital image data from the image-processing circuit 14. 
After inputting synchronizing with a synchronizing signal and forming an electrostatic latent 
image on a photo conductor drum (not shown) by the laser beam of pulse width according to the 
magnitude of image data, The image which visualized the above-mentioned electrostatic latent 
image with the visualization means (not shown), and was visualized by the imprint means (not 
shown) is imprinted to a transfer paper, the image on a transfer paper is established with a fixing 
means (not shown), and this transfer paper is outputted. 

[0035] Said control panel 1 2 consists of displays which display the image image stored in the 
condition of a control unit and a system of setting up the mode of operation and parameter of 
this equipment, or the page memory of the system basic unit 2. 

[0036] Each part of the system basic unit 2 mentioned later also controls said system CPU 1 1 . 
[0037] Said image-processing circuit 14 consists of the smoothing edge intensifier 141, 
edit/migration circuit 142, an expansion/contraction circuit 143, and a gradation conversion 
circuit 144, as shown in drawin g 5 . 

[0038] Said smoothing edge intensifier 141 removes the noise mixed at the time of image reading 
by the smoothing circuit, and is radicalized with an edge intensifier in the edge which dotage 
produced by smoothing. 

[0039] Said edit/migration circuit 142 is the block which performs simple edit processing of the 
Rhine unit, for example, performs migration processing of the direction of Rhine, and masking / 
trimming processing. 

[0040] Said expansion/contraction circuit 143 performs enlarging-or-contracting processing with 
the combination of the repeat processing of a pixel or infanticide processing according to the 
specified rate of variable power, and interpolation processing. 

[0041] Gray scale conversion of said gradation conversion circuit 144 is carried out to the 
number of gradation which specified 1 -pixel the 8-bit image data read with said scanner 13 using 
the area gradation technique. And the image data which carried out gray scale conversion is sent 
to said system basic unit 2 through a printer 15 or the scanner data bus 17, and said radical 
headquarters image interface 5 by 1 -pixel the 4-bit image data which is the number of bits of a 
printer. 

[0042] Amendment of the nonlinearity of the input-output behavioral characteristics of said 
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printer 15 is performed to coincidence, when performing gradation processing using the area 
gradation technique. 

[0043] Said system basic unit 2 controls the communication link of the control information of the 
system CPU 1 1 in the page memory 28 which memorizes image data temporarily, and the basic 
unit 1, and CPU in the system expansion unit 3 to be shown in drawin g 3 , or The data transfer 
between each device in the system control circuit 21 which controls access to the page memory 
28 from the basic unit 1 and the system expansion unit 3, the page memory address control 
circuit 26 which generates the address of PEJIMEMORI 28, and the system basic unit 2 The 
page memory data control circuit 27 which controls the data transfer when performing data 
transfer of the page memory 28 and other devices through the image bus 29 to perform and this 
image bus 29 is formed. 

[0044] moreover, when transmitting image data to image data I/F210 which carries out the 
interface of the image data when transmitting the basic unit 1 and image data through the radical 
headquarters image interface 5, and the device by which resolution differs, change image data 
into the resolution of other devices, or Change into the resolution of the printer 1 5 of the basic 
unit 1 the image data which received from the device by which resolution differs, or Compress 
image data like the resolution conversion binary rotation circuit 212, the facsimile transmission, 
and the optical disk storage which perform 90-degree rotation processing of binary image data, 
and transmit, or Compression/expanding circuit 21 1 elongated in order that the image data 
inputted for the device to memorize may be compressed or the image data of the compressed 
gestalt may visualize through a printer 15 is formed. 

[0045] Moreover, FONT memory the character font is remembered to be, work-piece memory 
which memorizes temporarily the control information which a system CPU 1 1 uses. The system 
basic unit 2 is used. Processing System DMA controller 23 for performing data transfer between 
the devices of the system memory (ROM/RAM) 24 which consists of program memory the 
processing programs when carrying out are remembered to be, and the radical headquarters 
system bus 16 at a high speed, Exchange control information between a printer controller 9 and 
a system CPU 1 1, or When performing image data transfer between a printer controller 9 and the 
image bus 29, the printer controller interface 213 which carries out the interface of the above- 
mentioned control information and the image data is established. 

[0046] Furthermore, it connected with the system control circuit 21, when communicating 
control information between a system CPU 1 1 and CPU of the system expansion unit 3, it 
connected with the communication link memory 25 for making control information memorize, and 
image data I/F210, and when outputting image data from a printer 15, the multiple-value rotation 
memory 214 which rotates 180 degrees, and uses image data 90 degrees or when outputting is 
formed. 

[0047] In addition, said FAX unit 8 and printer controller 9 are connected by the option. 
[0048] As said system expansion unit 3 is shown in drawin g 4 The extension system bus 43 is 
minded for each internal device. The ISA bus controller 33 which carries out the interface of 
extended DMA controller 32 which controls the data transfer on the escape CPU 31 to control 
and the extension system bus 43, general-purpose ISA Bus 44, and the extension system bus 43 
and ISA Bus 44, The preservation means for connecting with the extension system bus 43 and 
saving image data electronically. For example, the preservation means for connecting with a hard 
disk drive unit 35, the hard disk interface 34 which is the interface, and said ISA Bus 44, and 
saving image data electronically. For example, the printer controller control unit 40 for realizing 
the Local Area Network communication control unit (LAN) 41 for realizing an optical disk unit 38, 
the optical disk interfacing 37 which is the interface, and a LAN function, and printer ability, 
When connecting the device of G4 and the FAX control circuit 39 which has G4 and a FAX 
control function, and a SCSI specification Said extended image interface 7 is minded for the 
image data from the extended SCSI interface 42 used being alike and said printer controller 
control device 40. It consists of buffer memory 36 which performs the interface when exchanging 
data between the extension image bus 45 for outputting to the system basic unit 2, and said 
extension system bus 43 and the extension image bus 45. 

[0049] In addition, said optical disk interface 37, an optical disk unit 38, G4 and a FAX control 
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circuit 39, the printer controller control unit 40, the Local Area Network comnnunication control 
unit 41, and extended SCSI interface 42 are options, and have removable composition from the 
system expansion unit 3. 

[0050] Said optical disk unit 38 is connected with ISA Bus 44 through an interface 37, and said 
escape CPU 31 controls said optical disk unit 38 through the extension system bus 43, the ISA 
bus controller 33, and ISA Bus 44 using the SCSI command. 

[0051] Said Local Area Network communication control unit 41 consists of the shared memories 
and system expansion bus interfaces which store temporarily communications control data, the 
image data, or control data and the image data from a system expansion bus from the line 
control section which controls the communication link of other devices and control data on a 
network, or an image data based on the protocol of the network system connected, and LAN. 
[0052] The parallel interface of the Centronics conformity to which said printer controller control 
device 40 performs the exchange of a control code or an image data between personal 
computers. The system extensiveness image bus interface which takes an interface with the 
system extension image bus 45 for transmitting bit image data to the page memory 28 of a 
system basic unit, The image-data transfer control section which controls a transfer of the 
image data in equipment. The control code from a personal computer is interpreted and the 
extension system bus 43 and ISA Bus 44 are minded. Tell escape CPU 31 about control 
information, or After interpreting the printing control code from a personal computer and 
changing into bit information, it consists of a control means which memorizes bit information in 
the memory in equipment, and a system expansion bus interface which takes an interface with 
ISA Bus 44. 

[0053] Next, a detail is explained about the configuration and function of the important section in 
said system basic unit 2. 

[0054] As said system control circuit 21 is shown in drawin g 6 The communication link of the 
control information of said system CPU 1 1 and Escape CPU 31 The page memory access control 
circuit 403 which controls access to the page memory 28 from the communication link memory 
interface 402 which takes an interface with the communication link memory access control 
circuit 401 to control and said communication link memory 25, the basic unit 1, and the system 
expansion unit 3, The address with which the control information sent from the system CPU 1 1 
of the basic unit 1 through the radical headquarters system bus 1 6 and image information are 
sent to coincidence is decoded. The address with which the control information and image 
information from the radical headquarters system bus interface 405 which distributes the above- 
mentioned control information or image information to the block in the corresponding system 
basic unit 2, and the system expansion unit 3 are sent to coincidence is decoded. The system 
expansion bus interface 406 distributed to the block with which it corresponds in a circuit. The 
means (CPU1 1 and DMA controller 22 in a basic unit) in which the page memory access on the 
radical headquarters system bus 1 6 is possible, and the means in which the page memory access 
on the system expansion bus 43 is possible (the system expansion unit 3) [ CPU31] And when 
DMA controller 32 accesses the image information in the page memory 28 through each system 
bus It consists of page memory interfaces 404 which carry out the interface of the exchange of 
an image data between said page memory access control circuits 403 and page memory 28. 
[0055] Said communication link memory access control circuit 401 controls access of the 
communication link memory 25, when CPU11 of the basic unit 1 and CPU31 of the system 
expansion unit 3 perform delivery of the communication link memory 25 and a control code 
through the communication link memory interface 402 in the system control circuit 21. 
[0056] Said communication link memory 25 is mapped by the room of CPU1 1 of the basic unit 1, 
and CPU31 of a system expansion unit, and the lead of data with said communication link 
memory 25 and the light of it become possible from each by accessing a specific field. 
[0057] Said communication link memory access control circuit 401 is constituted by the 
mediation circuit 410, the communication link memory access sequencer 412, the bidirectional 
selector 413, and the interrupt control circuit 414 as shown in drawin g 7 . 

[0058] Said mediation circuit 410 performs the priority control of the communication link memory 
access of CPU1 1 of the basic unit 1, and CPU31 of the system expansion unit 3. When CPU1 1 
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of said basic unit 1 and CPU31 of the system expansion unit 3 access the communication link 
memory 25 at coincidence, one of accesses are permitted based on the set-up priority, and 
access of another side is kept waiting. 

[0059] Said communication link memory access sequencer 412 outputs the control signal of a 
lead or a light to the communication link memory 25 based on the demand of permitted CPU. 
[0060] Said bidirectional selector 413 is outputted to the communication link memory 25 
synchronizing with the timing signal with which the communication link memory access 
sequencer 412 outputs the address to the communication link memory 25 which the permitted 
control means outputted based on the mediation result of the mediation circuit 410. And CPU 
permitted in light actuation outputs the communication link information (data) outputted together 
with the address to the communication link memory 25 with address information. Moreover, the 
communication link information read from the communication link memory 25 by the timing signal 
which the address and communication link memory access C KENSUSA 412 to the 
communication link memory 25 from CPU permitted in lead actuation output is inputted, and is 
outputted to permitted CPU. 

[0061] said page memory access control circuit 403 is shown in drawin g 8 — as — the 
mediation circuit 430, a data register 431,432,436,437, an address register 433, bidirectional 
SEREKU 434, and the page memory access sequencer 435 — a configuration — now, it is. 
[0062] Said mediation circuit 430 performs the priority control of the page memory access of 
CPU11 of the basic unit 1. and CPU31 of the system expansion unit 3. When CPU11 and CPU31 
access the page memory 28 at coincidence, access of one of CPUs is permitted based on the 
set-up priority, and access of CPU of another side is kept waiting. 

[0063] Said page memory access sequencer 435 outputs the control signal of a lead or a light to 
the address control circuit 26 to the page memory 28 based on the demand of permitted CPU. 
[0064] Said bidirectional selector 434 is outputted to the address control circuit 26 
synchronizing with the timing signal with which the page memory access sequencer 435 outputs 
the address to the page memory 28 which permitted CPU outputted based on the mediation 
result of the mediation circuit 430. And CPU permitted in light actuation outputs the information 
(data) outputted together with the address to the data control circuit 27 with address 
information. Moreover, the information (data) read from the page memory 28 by the timing signal 
which the address to the page memory 28 and the page memory access sequencer 435 from 
CPU permitted in lead actuation output is inputted through the data control circuit 27, and is 
outputted to CPU by which authorization was carried out [ above-mentioned ]. 
[0065] Said data register 431 and data register 432 are a register with which it is a temporary 
****** register about data, and said address register 433 memorizes temporarily the address of 
the page memory 28 which the basic unit 1 outputs, when the basic unit 1 accesses the page 
memory 28. 

[0066] Here, when the basic unit 1 accesses the page memory 28 using a data register 431, the 
address which the basic unit 1 outputted is temporarily stored in an address register 433, and is 
outputted to the page memory 28 through the address control circuit 26. On the other hand, 
when the basic unit 1 accesses page memory using a data register 432, the address which the 
basic unit 1 outputs is disregarded and the address generation section of the address control 
circuit 26 outputs the address to the page memory 28 based on setting information. 
[0067] Moreover, said data register 436 and data register 437 are a register in which data are 
stored temporarily, when the system expansion unit 3 accesses the page memory 28, and when 
the system expansion unit 3 accesses the page memory 28, in both registers, the address 
generation section of the address control circuit 26 outputs the address to the page memory 28 
based on setting information. 

[0068] System DMA controller 23 of the basic unit 1 is a controller for transmitting the data 
transfer between the devices on the radical headquarters system bus 22 to a high speed in hard, 
without intervening CPU1 1 of the basic unit 1. 

[0069] The system memory 24 for displaying a transfer of the page memory 28 for displaying the 
image on the page memory 28 in FAX transceiver processing, and a transfer of the compressed 
data between the FAX units 8 (code data) and the page memory 28 on a control panel 12 as 
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processing which performs data transfer using said system DMA controller 23, and the image 
data between control panels 12, and an actuation screen on a control panel 12, the data transfer 
between control panels 12, etc. occur. 

[0070] The address control circuit 26 which generates the address of said page memory 28 As 
shown in drawin g 9 In the transfer from the transfer control sequencer 610 which performs 
various kinds of transfer sequences by the request from an image bus, the mediation section 61 1 
which performs mediation for the request of an image bus, and the request of a system bus, and 
an image bus It consists of DRAM control sections 614 which generate the address and the 
control signal of the address generation section 612 which generates the various memory 
addresses of two or more channels, the selector 613 which switches the address outputted from 
this address generation section 612, and the system address, and DRAM. 
[0071] Said address control circuit 26 receives a memory access request from two lines, an 
image bus and a system bus. As for this request, mediation is performed by the mediation 
section 611, and data transfer processing of the side which overcame mediation is performed. 
[0072] When the request by the side of a system bus overcomes mediation, the system address 
chosen by the selector 613 is inputted into the DRAM control section 614. The DRAM control 
section 614 generates a control signal required for a lead and a light while changing the inputted 
address into the address of DRAM. 

[0073] Moreover, an address channel signal is inputted into the transfer control sequencer 610 
with a request from an image bus, and one is chosen from two or more address generation 
machines in the address generation section 612. If the request by the side of an image bus 
overcomes mediation, the memory address of the selected channel will be outputted from the 
address generation section 612, and will be inputted into the DRAM control section 614. 
[0074] Said address generation section 612 is constituted by the selector 637 which chooses 
one of those memory addresses to generate with the channel select signal from the FIFO 
address generation machine 635,636 of four two-dimensional address generation machines 
[ 631,632,633,634 or 2 ], and a transfer sequencer as shown in drawin g 10 . 
[0075] Said 2-dimensional each address generation machines 631-634 can generate various 
kinds of addresses. For example, (a) of drawin g 1 1 It is also possible to carry out sequential 
generating of the address in the direction of X synchronizing with the clock from a transfer 
control sequencer so that it may be shown. Moreover, it is (b) of drawin g 1111 by changing a 
parameter. It is also possible to the reverse of the direction of Y to carry out sequential 
generating of the address so that it may be shown. 

[0076] Furthermore, according to the paper size of a manuscript, a setup of arbitration is 
possible for a start address or horizontal-scanning width of face (XW) of one line. 
[0077] By using the two-dimensional address generation machine which can generate such 
various kinds of addresses, image edit of migration of an image, rotation, conversion in every 
direction, a repeat, a mirror image, etc. is possible between the fields of the arbitration of the 
page memory 28 by using the transfer and rotation read-out to the rectangle field of the 
arbitration of the page memory 28, repeat read-out, and a two-dimensional address generation 
machine two channels. 

[0078] The FIFO address generation machine 635,636 generates the FIFO address for using the 
page memory 28 as a FIFO memory, and the status required for FIFO control. 
[0079] as the status — FIFO full (condition full of a FIFO field by the data of non-read-out), and 
FIFO — there are empty (condition which does not have data of non-read-out in a FIFO field), 
and a FIFO half (condition which carries out unread appearance more than one half to a FIFO 
field, and has data at it). Moreover, the amount of data and the availability included in FIFO can 
be known by reading the register of FIFO from a system CPU 1 1. 

[0080] In case it transmits to a system bus 22 by performing FIFO control using these statuses 
from the device of the device of the image bus 29 to the device or the image bus 29, each 
transfer rate and the difference of a transfer timing can be absorbed by the FIFO memory, and 
high-speed data transfer is possible. 

[0081] Moreover, the FIFO address generation machine 635,636 can be used as a 1 -dimensional 
address generation machine for two per channel, when not performing FIFO control. 
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[0082] Drawin g 12 is a conceptual diagram in the case of carrying out two-dimensional access of 
the page memory 28. 

[0083] One line is constituted by the integral multiple of one column if 1 time of the access 
width (it is 64 bits in the case of drawing) of the page memory 28 is used as one column. 
Moreover, as for the linear address of the last column of Rhine, and the head column of next 
Rhine, in the column [ **** / the direction of X ], in the same Rhine, the linear address of the 
page memory 28 is continuing continuously. 

[0084] Drawin g 1 3 expresses the two-dimensional memory of the page memory 28 of drawin g 12 
in writing to the linear address. 

[0085] As said data control circuit 27 is shown in drawin g 14 , the data transfer between the 
devices on the image bus 29 in the system basic unit 2, And CPU11 of the image-processing 
section 702 which performs the image data transfer control section 701, the bit block transfer, 
and the various raster operation (logical operation) which control the device on the image bus 
29, and the data transfer between the page memory 28, and the basic unit 1 Or when CPLJ31 of 
the system expansion unit 3 accesses page memory 28 through said system control circuit 21 
(read/write) In the write-in processing to the system interface 703 and the page memory 28 
which carry out the interface of the ** data In the data from the device on the image bus 29 
sent through said image data transfer control section 701 based on the page memory access 
mediation result of said address control circuit 26 Or it sets to the read-out processing of the 
data from a selector 704 and the page memory 28 which chooses whether it is data from CPU 
(GPU11 of the basic unit 1, or CPU31 of the system expansion unit 3) sent through a system 
interface 703. [ whether data are sent to the device on the image bus 29 which minded said 
image data transfer control section 701 based on the page memory access mediation result of 
said address control circuit 26, and ] Or it consists of selectors 705 which choose whether data 
are sent to CPU (CPU11 of the basic unit 1, or CPU31 of the system expansion unit 3) through 
a system interface 703. 

[0086] Said image-processing section 702 is constituted by the data path section 710,711, a 
selector 712, the parameter register 713, the image interface 714, the memory interface 715, the 
control bus interface 716, and the address control circuit interface 717 as shown in drawin g 15 . 
[0087] Since the path (data path section 710) which leads data, and the path (data path section 
71 1) which carries out a light have been independent of the page memory 28 and each is 
performing pipeline processing, said image-processing section 702 is the same, and its parallel 
processing of a maximum of 4 ch is possible for the maximum transfer cycle of read/write. 
[0088] As for said selector circuit 712, the page memory access from the device on the image 
bus 29 switches the output direction of data by read access and lead modification light access. 
[0089] In read access, the data from the page memory 28 are outputted to the data path section 
710, and are sent to the device on the image bus 29 through said image data transfer control 
section 701. 

[0090] In lead modification light access, it is outputted to a data path 711, logical operation 
processing is performed on the data sent from the device on the image bus 29 through said 
image data transfer control section 701 and selector 704, and the data path section 71 1, and the 
data from the page memory 28 are written in the page memory 28. 

[0091] Said parameter register 713 is a register which stores the mode of operation of the data 
path section 710,71 1 for every channel, and these parameters are outputted to the data path 
section 710 or 71 1 by the page memory access sequence signal and channel selection signal 
which said address control circuit 26 outputs. Said each data path section L710,711 performs 
various logical operation processings based on this parameter. 

[0092] Drawin g 1 6 is the block diagram showing the internal configuration of the data path 
section 710, and it is 1 term operation part which 720 reverses a latch and 721 makes reverse 
1/0 of data. By the data which were inputted by setup to a parameter register in reversal ON, 
the bit of "1" is changed into "0" and said operation part 721 changes the bit of "0" into "1." 
[0093] 722 reverses the bit string from the most significant bit (MSB) of the data which are the 
bit right-and-left pars inflexa, and were read from the page memory 28 by setup to the least 
significant bit (LSB). That is, the pars inflexa 722 is used for 90 left rotation and 180-degree 
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rotation processing. 

[0094] 723 is a pipeline register, and when there is no head in the boundary of the data width of 
face of the page memory 28 in the rectangle read access of the page memory 28, it is a register 
which memorizes data temporarily. 

[0095] 724 is the barrel shifter which shifts the bit string of data to a most significant bit or least 
significant bit side, when there is nothing on the boundary of the data width of face of the page 
memory 28 with said pipeline register 723, shifts the bit of the present access and outputs it as 
a 32-bit data stream so that the bit string of the remaining bits of data before [ one ] being 
stored in said pipeline register 723, and the data of the present access may continue. 
[0096] 725 is a bit extension and changes binary (1 bitApixel)) data into a multiple value. 
[0097] Drawin g 1 7 is the block diagram showing the internal configuration of the data path 
section 711, as for 726,727,728, as for a pipeline register and 731, barrel shifter and 732 are bit 
extensions, and a latch and 729 have [ the bit right-and-left pars inflexa and 730 / these ] the 
same function as the latch of said data path section 710, the bit right-and-left pars inflexa, a 
pipeline register, barrel shifter, and a bit extension. 

[0098] 733 is the dyadic-operation section, 1/0 of data is reversed by setup like said data path 
section 710, or performs synthetic processing according the data read from the page memory 28 
in the lead modification write mode, and the data inputted through the image data transfer 
control section 701 to logical operation, such as an OR, an AND, and an exclusive OR, by setup, 
and outputs it to the page memory 28. 

[0099] Next, when control of said image data transfer control section 701 is described, there are 
the following two gestalten among the image data transfer gestalten which the image data 
transfer control section 701 controls. 

[0100] One gestalt is the data transfer between the I/O devices on the image bus 29 of the 
system basic unit 2, and the source (source)/destination (destination) has it on the image bus 
29, and it consists of two cycles of the read cycle which incorporates data from the source to 
the data buffer in the image data transfer control section 701, and the light cycle which writes 
the data on a data buffer in a destination. 

[0101] Another gestalt is an I/O device on the image bus 29 of the system basic unit 2, and the 
data transfer between the page memory 28, and consists of an I/O device, a data transfer cycle 
between the data buffers in the image data transfer control section 701, and two cycles of the 
data transfer between a data buffer and the page memory 28. 

[0102] Since it is independent of the image bus 29 between the page memory 28 and a data 
buffer, two cycles can be operated in parallel. 

[0103] Moreover, the image data transfer control section 701 can specify eight data transfer of 
the two above-mentioned gestalten, and the data transfer of eight channels is possible for it to 
coincidence. 

[0104] Said image data transfer control section 701 is constituted by a data buffer 740, the 
image bus priority structure control section 741, the image bus time control section 742, the 
page memory priority-control section 743, the page memory timing control section 744, the 
terminal counter 745, the interrupt control section 746, the control bus interface 747, the 
parameter register 748, and I/O buffer 749 as shown in drawin g 18 R> 8. 
[0105] Said data buffer 740 has the data register which stores the data from the source 
temporarily in data transfer several channel minutes. 

[0106] Said image bus priority structure control section 741 inputs the data transfer request 
(BDRQ) from the device on the image bus 29, determines the device which permits data transfer 
by the predetermined priority control, and notifies initiation for data transfer to the permitted 
device (BDAK). 

[0107] Said image bus time control section 742 generates the timing signal of the data transfer 
between the source device determined based on the priority-control result of said image bus 
priority structure control section 741, and a destination device, and outputs it to the image bus 



[0108] Drawing 1 9 shows the data transfer timing on the image bus 29 when transmitting image 
data from the page memory 28 to an I/O device, and drawin g 20 shows the data transfer timing 



29. 
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on the image bus 29 when transmitting image data from an I/O device to the page memory 28. 
[0109] BDRQ is a data transfer request signal for every device, and the image bus priority 
structure control section 741 starts mediation actuation with a BDRQ signal. A BDAK signal is 
as a result of [ which the image bus priority structure control section 741 outputs ] mediation, 
and the data transfer of the device with which the BDAK signal became active is permitted. The 
signal with which BADS shows transfer initiation, the signal with which, as for BW/R, access to a 
device shows a lead or a light, and BRDY are the data transfer terminate signals from a device. 
[01 10] Said page memory priority-control section 743 inputs the request signal which a data 
buffer 740 outputs, and determines the data transfer channel between the page memory 28 and 
a data buffer 740 based on a predetermined priority. 

[0111] Said page memory timing control section 744 generates the timing signal of the page 
memory 28 of the transfer channel determined based on the priority-control result of the page 
memory priority-control section 743, and the data transfer between data buffers 740, and 
outputs it to the address control circuit 26. The transfer request signal from a data buffer 740 is 
outputted to the page memory priority-control section 743, when it is in the condition that data 
are not stored in the data buffer 740 in lead processing of the data from the page memory 28 in 
the condition that the data from the device on the image bus 29 are stored in the data buffer 
740 in the light processing to the page memory 28. 

[01 12] Said terminal counter 745 counts the transfer byte count for every channel, and outputs 
a data transfer terminate signal (BTC) through the image bus time control section 742 to the 
transfer channel to which the transfer byte count reached the set point. Moreover, when a 
transfer byte count reaches the set point by setup, it is possible to apply transfer termination 
interruption to CPU1 1 of the basic unit 1 through the control bus interface 747 and the radical 
headquarters system bus 16 from said interrupt control section 746. 

[01 13] Said parameter register 748 is a register which sets up the existence of the source for 
every transfer channel, the destination, a transfer byte count, and the interruption processing at 
the time of transfer termination etc. Said image bus 29 has data width efface of 32 bits, and 
does not depend it on bit width of face of 1 pixel, but 32-bit data transfer is always performed. 
For example, when 32-pixel data are transmitted at once to the page memory 28 by the image 
bus 29 top through the image data transfer control section 701 from image data I/F210 when 
writing binary (1 bit/(pixel)) data in the page memory 28 from a scanner 13, and writing the data 
of a multiple value (4 bits/(pixel)) in the page memory 28, the image bus 29 top is transmitted to 
8-pixel data at once. 32-bit-ization of data is performed by each device on the image bus 29 
according to the number of bits of 1 pixel, respectively. 

[01 14] The data transfer priority control on said image bus 29 like the output to a printer 15, and 
the input process from a scanner 13 The transfer request from the device which can stop on the 
way or cannot keep data transfer waiting is permitted preferentially. The transfer request of the 
device which can keep data transfer waiting like compression/expanding processing or resolution 
transform processing is decided that the property of a device determines a priority as a 
permission is granted, only when there is no transfer request from a device with a high priority. 
[01 15] Next, with the device on the image bus 29, the interface of the image data transfer with 
the page memory 28, a scanner 13, or a printer 15 is carried out through the image-processing 
circuit 14. The pixel which adjusts the image data inputted into a pixel unit according to the 
number of bits of 1 pixel from a scanner 13 is determined. It changes into the 32-bit data which 
are always the data width efface of the image bus 29, and outputs on the image bus 29, and the 
32-bit image data inputted from the image bus 29 explains image data I/F210 which divides per 1 
pixel and is outputted to a printer 1 5. 

[01 16] As an outline, image data I/F210 is a part which exchanges the exchange of image data 
with the image-processing circuit 14, and image data with a printer controller 9. The data with a 
printer controller 9 to exchange perform picking to the image data received from the image- 
processing circuit 14, the image data taken out to the image-processing circuit 14, and a pan 
through the image bus 29 of the page memory 28 and 32-bit width of face. 
[0117] As shown in drawin g 21 , said image data I/F210 The scanner image data transmitted 
from the image-processing section 1 4 By the 802 or 32 bit transducer 802 of 32-bit transducers 
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of the ** sake changed into the 32-bit image data for choosing scanner I/F801 for inputting, and 
the inputted scanner image data in pixel number of bits, and outputting to the image bus 29 The 
made 32-bit image data The image bus 29 Image bus I/F803 for the scanners for leading and 
transmitting to the page memory 28, The printer image data of the page memory 28 The image 
bus 29 Image bus I/F804 for the printers for leading and carrying out a transfer input per 32 bits, 
Carry out the RRC of the printer image data from the Pixel transducer 805 for changing 32 bits 
of printer image data transmitted to image bus I/F804 in number of bits of 1 pixel, and the 
inputted page memory 28 90 degrees, and it is carried out in number of bits of 1 pixel. As 
opposed to printer I/F807 for outputting the printer image data from the rotation processing 
section 806, the Pixel transducer 805, or the rotation processing section 806 for outputting to 
the image-processing circuit 14, and the page memory 28 The image data for extended I/F The 
image bus 29 The LW->byte transducer 809 for changing the 32-bit image data inputted into 
image bus I/F808 for leading and carrying out transfer I/O per 32 bits, and image bus I/F808 per 
8 bits, and the 8-bit image data from extended I/F811 The page memory 28 is received per 810 
or 8 bits of byte->LW transducers for changing into the image data of a 32-bit unit. By SYS- 
I/F813 for writing in/reading and carrying out the sequence control section 812 which controls a 
motion of the whole internal image data of extended I/F81 1 for carrying out the transfer I/O of 
the image data for I/O and image data I/F210, a setup of operation to each block, and operating 
state It is constituted. 

[01 18] Next, the function of said image data I/F210 is explained in full detail. 
[01 19] (a) When transmitting the image data from a scanner 13 to the page memory 28, change 
into the data of a 32-bit unit the scanner image data transmitted from the image-processing 
circuit 14 by the 32-bit transducer 802, and transmit to the page memory 28 through the image 
bus 29. 

[01 20] At this time, the scanner image data to deal with is four kinds whose numbers of bits of 1 
pixel are 8, 4, and 2 or 1 bit, and outputs [ bits / 4 pixel / 4 bits // at a pixel / bits / 8 pixel / 2 
bits // bit / 16 pixel / 1 bit /] 32 pixels at a time by the pixel by the pixel in 8 bits/pixel to the 
image bus 29. However, the number of bits of 1 pixel does not change per 1 page. 
[0121] (b) When transmitting image data to a printer 15 from the page memory 28, input the 
image data of the page memory 28 into image data I/F210 per 32 bits through the image bus 29, 
change into the image data of a pixel unit by the Pixel transducer 805, and transmit to the 
image-processing circuit 14 as image data for printers. 

[0122] At this time, the printer image data to deal with is three kinds whose numbers of bits of 1 
pixel are 4 and 2 or 1 bit. However, the number of bits of 1 pixel does not change per 1 page. 
[0123] On the image bus 29, in order to transmit 32 bits at a time to image data I/F210, 1 time 
of the number of transfer pixels on an image bus changes with the number of bits of the printer 
image data to output. By the pixel, 8 pixels is inputted at once from the image bus 29 in 4 bits /. 
By the pixel, 32 pixels is inputted [ bit / 16 pixel / 1 bit /] at once from the image bus 29 by the 
pixel in 2 bits /. 

[0124] (c) When transmitting image data to a printer 15 via the rotation processing section 806 
from the page memory 28, input the image data on the page memory 28 into image data I/F210 
per 2 bits through the image bus 29, in the rotation processing section 806, perform a RRC 90 
degrees and transmit as image data for printers. 

[0125] At this time, the printer image data to deal with is three kinds whose numbers of bits of 1 
pixel are 4 and 2 or 1 bit. However, the number of bits of 1 pixel does not change per 1 page. 
[0126] In the rotation processing section 806, rotation of the image data which has three kinds 
of numbers of bits can be performed using a line buffer 814,815. 

[0127] (d) the case where image data is transmitted to the page memory 28 from an extension - 

- the image data of an extension 9, for example, a printer controller, — extended I/F81 1 — 
leading — image data I/F210 — inputting — the byte->LW transducer 810 — one transfer bit - 

- change into 32-bit image data from four 8-bit pieces which are a number, and transmit to the 
page memory 28 through the image bus 29. 

[0128] At this time, the image data to deal with is four kinds whose numbers of bits of 1 pixel are 
8, 4, and 2 or 1 bit. However, the number of bits of 1 pixel does not change per 1 page. 
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[0129] At extended I/F81 1, since the image transfer of a 8-bit unit is performed, in 8 bits /, by 
the pixel, it will transmit to 2 pixels in 1 pixel and 4 bits/pixel, and 8 pixels will be transmitted 
[ bits //pixel / 2 / bit / 4 pixel / 1 bit /] at once by the pixel. 

[0130] (e) When transmitting image data to an extension from the page memory 28, input the 
image data of the page memory 28 into image data I/F210 per 32 bits through the image bus 29, 
change into the image data of a 8-bit unit by the LW->byte transducer 809, and output to an 
extension through extended I/F81 1. 

[0131] At this time, the image data to deal with is four kinds whose numbers of bits of 1 pixel are 
8, 4, and 2 or 1 bit. However, the number of bits of 1 pixel does not change per 1 page. 
[01 32] Since the image transfer of a 8-bit unit is performed, in 8 bits /, by the pixel, it will 
transmit to 4 pixels in 2 pixels and 2 bits/pixel, and 8 pixels will be transmitted [ bits / // 1 pixel 
and / 4 / bit //pixel / 1 ] at once by the pixel at extended I/F81 1. 
[0133] Next, 32-bit transform processing at the time of a scanner input is explained. 
[0134] From the image-processing circuit 14, the scanner image data by which a transfer input is 
carried out is used for the signal of SDATX-1 (X is 7-0) on MSB criteria, and a transfer input is 
carried out to image data I/F210. The scanner image data by which the transfer input was 
carried out is transmitted to the 32-bit transducer 802 by the signal of TDX-1 (X is 7-0) through 
scanner I/F801. At this time, each signal of SDATX-1 is equivalent to the signal of TDX-1 by 1 
to 1. 

[0135] the 32-bit transducer 802 — 1 pixel [ TDX-1 signal to ] bit ~ only effective image data 
is chosen corresponding to a number. Moreover, the selected image data is changed into the 
image data of a 32-bit unit. Conversion changes 32 pixels into one 32-bit image data 16-pixel 1- 
bit [/pixel ] o'clock 8-pixel 2-bit [/pixel ] o'clock 4-pixel 4-bit [/pixel ] o'clock 8-bit [/pixel ] 
o'clock. 

[0136] The output signal after the conversion at the time of each pixel bit is shown. 
[0137] 8-bit [/pixel ] o'clock passes through the 1st pixel of the 8-bit image data of TD[7:0]-1 
BISD[07:00]-1, the 3rd pixel is outputted to BISD[23:16]-1, and the 2nd pixel [ 4th ] pixel is 
outputted to BISD[31:24]-1 BISD[1 5:08]-1. 

[0138] 4-bit [/pixel ] o'clock, the 4-bit image data of TD[7:4]-1 To BISD[03:00]-1 , the 2nd pixel 
the 1st pixel to BISD[07:04]-1 To BISD[1 1:08]-1, the 4th pixel the 3rd pixel to BISD[1 5:1 2]-1 It 
passes through the 5th pixel BISD[19:16]-1, and the 7th pixel is outputted to B1SD[27:24]-1 , and 
it outputs the 6th pixel [ 8th ] pixel to BISD[31 :28]-1 BISD[23:20]-1 . 

[0139] 2-bit [/pixel ] o'clock, the 2-bit image data of TD[7:6]-1 To BISD[01 :00]-1 , the 2nd pixel 
the 1st pixel to BISD[03:02]-1 To BISD[05:04]-1, the 4th pixel the 3rd pixel to BISD[07:06]-1 To 
BISD[09:08]-1, the 6th pixel the 5th pixel to BISD[1 1:10]-1 To BISD[13:12]-1, the 8th pixel the 
7th pixel to BISD[1 5:14]-1 To BISD[17:16]-1, the 10th pixel the 9th pixel to BISD[1 9:1 8]-1 To 
BISD[21:20]-1, the 12th pixel the 1 1th pixel to BISD[23:22]-1 It passes through the 13th pixel 
BISD[25:24]-1, and the 15th pixel is outputted to BISD[29:28]-1 , and it outputs the 14th pixel 
[ 16th ] pixel to BISD[31:30]-1 BISD[27:26]-1. 

[0140] 1-bit [/pixel ] o'clock, the 1st pixel the 1-bit image data of TD 7-1 to BISD 00-1 To 
BISD 01-1, the 3rd pixel the 4th pixel the 2nd pixel to BISD 02-1 to BISD 03-1 To BISD 04-1, 
the 6th pixel the 7th pixel the 5th pixel to BISD 05-1 to BISD 06-1 To BISD 07-1, the 9th pixel 
the 10th pixel the 8th pixel to BISD 08-1 to BISD 09-1 To BISD 10-1, the 12th pixel the 1 1th 
pixel to BISD 11-1 To BISD 12-1, the 14th pixel the 13th pixel to BISD 13-1 To BISD 14-1, the 
16th pixel the 15th pixel to BISD 15-1 To BISD 16-1, the 18th pixel the 17th pixel to BISD 17-1 
To BISD 18-1, the 20th pixel the 19th pixel to BISD 19-1 To BISD 20-1, the 22nd pixel the 21st 
pixel to BISD 21-1 To BISD 22-1, the 24th pixel the 23rd pixel to BISD 23-1 To BISD 24-1, the 
26th pixel the 25th pixel to BISD 25-1 It passes through the 28th pixel to BISD 26-1, and passes 
through the 27th pixel [ 29th ] pixel BISD28-1 to BISD 27-1, and the 31st pixel is outputted to 
BISD 30-1, and it outputs the 30th pixel [ 32nd ] pixel to BISD 31-1 to BISD 29-1. 
[0141] However, when the transfer to image bus I/F (scanner)803 makes 32 bits one transfer 
unit and gathers by 32 bits, it cuts and changes an output. Data transfer of image data BISD 
[31:00]-1 of the 32-bit unit outputted from the 32-bit transducer 802 is carried out to 1:1 from 
image bus I/F (scanner)803 BD[31:00]-1. 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_eije 



2005/09/08 



JP.06-282639,A [EXAMPLE] 



12/19 V 



[0142] Next, Pixel transform processing at the time of a printer output is explained. 
[0143] Image data BD[31:00]-1 by which the transfer input was carried out through the image 
bus 29 is inputted into 1:1 as BIPD[31:00] -1 signal by image bus I/F (printer)804 to the Pixel 
transducer 805. 

[0144] the Pixel transducer 805 — 1 pixel bit of the image data for a printer output — a number 
— corresponding — the sequence from the least significant bit of B1PD[31:00] -1 signal — 1 
pixel bit — a selection output is carried out in number. 

[0145] The 1st pixel at 4-bit [/pixel ] o'clock namely, from BIPD[03:00]-1 The B1PD[07:04]-1 to 
3rd pixel the 2nd pixel from BIPD[1 1 :08]-1 The BIPD[15:12]-1 to 5th pixel the 4th pixel from 
BIPD[19:16]-1 The BIPD[27:24]-1 to 8th pixel [ B1PD[23:20]-1 to 7th ] pixel is chosen from 
BIPD[31:28]-1, and the 6th pixel is outputted to PXD[7:4] -1 signal. 

[0146] The 1st pixel at 2-bit [/pixel ] o'clock moreover, from BIPD[01 :00]-1 The BIPD[03:02]-1 
to 3rd pixel the 2nd pixel from BIPD[05:04]-1 The BIPD[07:06]-1 to 5th pixel the 4th pixel from 
BIPD[09:08]-1 The BIPD[1 1:10]-1 to 7th pixel the 6th pixel from BIPD[1 3:1 2]-1 The BIPD 
[15:14]-1 to 9th pixel the 8th pixel from BIPD[1 7:1 6]-1 The BIPD[19:18]-1 to 11th pixel the 10th 
pixel from BIPD[21 :20]-1 The BIPD[23:22]-1 to 13th pixel the 12th pixel from BIPD[25:24]-1 The 
BIPD[29:28]-1 to 16th pixel [ BIPD[27:26]-1 to 15th ] pixel is chosen from BIPD[31:30]-1, and 
the 14th pixel is outputted to PXD[7:6] -1 signal. 

[0147] The 2nd pixel from BIPD 00-1 the 1st pixel at 1-bit [/pixel ] o'clock moreover, from BIPD 
01-1 The 4th pixel from BIPD 02-1 the 3rd pixel from BIPD 03-1 The 6th pixel from BIPD 04-1 
the 5th pixel from BIPD 05-1 The 8th pixel from BIPD 06-1 the 7th pixel from BIPD 07-1 The 
10th pixel from BIPD 08-1 the 9th pixel from BIPD 09-1 The 12th pixel from BIPD 10-1 the 1 1th 
pixel from BIPD 11-1 The 14th pixel from BIPD 12-1 the 13th pixel from BIPD 13-1 The 16th 
pixel from BIPD 14-1 the 15th pixel from BIPD 15-1 The 18th pixel from BIPD 16-1 the 17th 
pixel from BIPD 17-1 The 20th pixel from BIPD 18-1 the 19th pixel from BIPD 19-1 The 22nd 
pixel from BIPD 20-1 the 21st pixel from BIPD 21-1 The 24th pixel from BIPD 22-1 the 23rd 
pixel from BIPD 23-1 The 26th pixel from BIPD 24-1 the 25th pixel from BIPD 25-1 the 27th 
pixel ~ from BIPD 26-1, from BIPD 27-1, the 30th pixel [ 29th ] pixel is chosen from BIPD 28-1, 
the 32nd pixel [ 31st ] pixel is chosen from BIPD 31-1 from BIPD 30-1, and the 28th pixel is 
outputted [ BIPD / 29-1 ] to seven to PXD1 signal. 

[0148] The pixel data outputted from Pixel conversion synchronize with the 1 -pixel image 
transfer speed to the image-processing circuit 14, and are changed per 1 pixel. It is changed into 
PID[7:4] -1 signal by the selector 816 after that 1:1, and the transfer output of the image- 
processing circuit 14 is carried out as PDAT[7:4] -1 signal. 

[0149] the image-processing circuit 14 — printer image data — PDAT[7:4] -1 signal — 
receiving — 1 pixel bit — it is used by the number on MSB criteria. 
[0150] Next, the interface of data with the image bus 29 is explained. 

[0151] the 1 pixel bit number of the pixels to transmit — 1 time of the number of transfer pixels 
becomes 32 pixels 16-pixel and 1-bit [/pixel ] o'clock 8-pixel and 2-bit [/pixel ] o'clock 4-pixel 
and 4-bit [/pixel ] o'clock 8-bit [/pixel ] o'clock. 

[0152] The scanner image data by which a transfer input is carried out from the image- 
processing circuit 14 to image data I/F210 is inputted per 32 bits in order of DO, D1, D2, ....Dn 
(n:3, 7, 15, 31), is arranged per 1 -pixel bit from the 32-bit least significant bit, and is arranged at 
the least significant bit side whose least significant bit is 32 bits also within 1 -pixel bit. 
[0153] the image data transfer input to the page memory 28 — 1 pixel bit — opting for 
arrangement with a number, the arrangement which carried out the transfer output to the page 
memory 28, and the arrangement which carried out the transfer input from the page memory 28 
do not change. 

[0154] The image data by which the transfer input was carried out from the page memory 28 is 
changed into the pixel data of a 1 -pixel unit per 32 bits of image data transmitted in order of DO, 
D1, D2, ....Dn (n:3, 7, 15, 31), and is outputted to the image-processing circuit 14 as printer image 
data. 

[0155] The scanner input operation from said scanner 13 to the page memory 28 is explained. 
[0156] The image output data which are 8 bits/pixel which said scanner 13 read It is transmitted 
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to the image data interface 210 through the image-processing circuit 14 as scanner (8-bit [ // 
pixel ], 4-bit [ // pixel ], 2-bit [ // pixel ], or 1 bit/pixel) image data. Two or more pixels (4, 8, 16 
or 32 pixels) of scanner image data are collected in the image data interface 210 interior, and a 
DMA transfer is carried out through the image bus 29 in the data control circuit 27 as transfer 
data of a 32-bit unit. In the data control circuit 27, 32-bit scanner image data is written in the 
address of the page memory 28 generated in the address control circuit 26. 
[0157] Next, the printer output actuation to a printer 15 from the page memory 28 is explained. 
[0158] Image data is outputted to a printer 15 from the page memory 28. Said page memory 28 
transmits image data to the data control circuit 27 per 32 bits with the address of the page 
memory generated in the address control circuit 26, and it carries out a DMA transfer to the 
image data interface 210 through the image bus 29. 

[0159] In said image data I/F210 interior, it changes [ pixel ] from 32-bit image data in the 
number of bits of 4 bits/pixel of 1 pixel for outputting to a printer 1 5, 2 bits [ pixel ] /, or 1 bit /, 
and a transfer output is carried out to a printer 15 through the interior of an image processing. 
[0160] Next, the processing flow of the main modes of operation of this image formation 
equipment is explained. 

[0161] First, the input process of the code data (compression image data) from the FAX unit 8 
to the page memory 28 is explained. 

[0162] Drawin g 22 is a flow chart which shows an example of FAX input process. 

[0163] First, to the FAX unit 8, when the received data of a constant rate are accumulated, it 

sets up so that the transfer request to the page memory 28 may be generated. 

[0164] Next, the start address and size of a FIFO field are set up to FIFO of a transfer channel. 

Thereby, the page memory 28 becomes usable as a FIFO memory. 

[0165] next, path creation of the data from the FAX unit 8 to [ set it as the data control circuit 
27 and the system control circuit 21, and ] the page memory 28, and the address — it carries 
out. 

[0166] Next, FIFO is enabled and it changes into the condition which can be operated. Therefore, 
after this, if there are data which can lead a FIFO field, an image bus device (compressing 
expanding circuit 21 1 in this case) can read data until the FIFO status becomes en PUEI. 
[0167] Next, a system CPU 1 1 leads the register of FIFO, investigates the availability of FIFO, 
and it waits for it until the opening for transfer size from FAX is made. If the opening for transfer 
size is made, transfer size will be set as system DMA controller 23, and a DMA transfer will be 
started. 

[0168] Next, if the existence of interruption from the FAX unit 8 and DMA transfer termination 
are investigated and there is interruption from the FAX unit 8, the status is led from the FAX 
unit 8, if the status is an error and the status is termination about error processing, FIFO will be 
disabled, the post process of the FAX unit 8 is performed, the FIFO transfer channel of system 
DMA controller 23 is disabled, and a series of transfers are ended. 

[0169] Moreover, when a DMA transfer is completed, a transfer of the following data block is 
performed. This actuation is repeated until the termination interrupt from the FAX unit 8 occurs. 
[0170] Drawin g 23 is a flow chart which shows other examples of FAX input process. 
[0171] First, to the FAX unit 8, if there are at least one received data, it will set up so that the 
transfer request to the page memory 28 may be generated. 

[0172] Next, it sets up so that it may transmit to system DMA controller 23 by 1 word unit to 
the request from the FAX unit 8. 

[0173] Next, the start address and size of a FIFO field are set up to FIFO of a transfer channel. 
Thereby, the page memory 28 becomes usable as a FIFO memory. 

[0174] Next, it is set as the data control circuit 27 and the system control circuit 21, and the 
data from the FAX unit 8 to the page memory 28 and an address path are created. 
[0175] Next, FIFO is enabled and it changes into the condition which can be operated. Therefore, 
after this, the light of data is possible for the FAX unit 8 until the FIFO status becomes full (i.e., 
until the opening in which a light is possible is lost to a FIFO field), and if there are data which 
can lead a FIFO field, an image bus device (compressing expanding circuit 21 1 in this case) can 
read data until the FIFO status becomes empty. 
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[01 76] Next, if the existence of interruption from the FAX unit 8 is investigated and there is 
interruption from the FAX unit 8, the status is led from the FAX unit 8, if the status is an error 
and the status is termination about error processing, FIFO will be disabled, the post process of 
the FAX unit 8 is performed, the FIFO transfer channel of system DMA controller 23 is disabled, 
and a series of transfers are ended. 

[01 77] Next, output processing of the code data (compression image data) from the page 
memory 28 to the FAX unit 8 is explained. 

[0178] Drawin g 24 is a flow chart which shows an example of FAX output processing. 

[0179] First, to the FAX unit 8, when the received data of a constant rate can be incorporated, it 

sets up so that the transfer request to the page memory 28 may be generated. 

[0180] Next, the start address and size of a FIFO field are set up to FIFO of a transfer channel. 

Thereby, the page memory 28 becomes usable as a FIFO memory. 

[0181] next, path creation of the data from the page memory 28 to [ set it as the data control 
circuit 27 and the system control circuit 21, and ] the FAX unit 8, and the address — it carries 
out. 

[0182] Next, FIFO is enabled and it changes into the condition which can be operated. Therefore, 
after this, if the opening in which a light is possible is in a FIFO field, an image bus device 
(compressing expanding circuit 21 1 in this case) can write in data until the FIFO status becomes 
full. 

[0183] Next, a system CPU 1 1 leads the register of FIFO, investigates the non-read-out amount 
of data of a FIFO field, and it waits for it until it reaches the amount of data for transfer size to 
the FAX unit 8. If the amount of data for transfer size is reached, transfer size will be set as 
system DMA controller 23, and a DMA transfer will be started. 

[0184] Next, if the existence of interruption from the FAX unit 8 and DMA transfer termination 
are investigated and there is interruption from the FAX unit 8, the status is led from the FAX 
unit 8, if the status is an error and the status is termination about error processing, FIFO will be 
disabled, the post process of the FAX unit 8 is performed, the FIFO transfer channel of system 
DMA controller 23 is disabled, and a series of transfers are ended. 

[0185] Moreover, when a DMA transfer is completed, a transfer of the following data block is 
performed. This actuation is repeated until the termination interrupt from the FAX unit 8 occurs. 
[0186] Drawin g 25 is a flow chart which shows other examples of FAX output processing. 
[0187] First, to the FAX unit 8, when incorporation of data is possible for at least one, it sets up 
so that the transfer request to the page memory 28 may be generated. 

[0188] Next, it sets up so that it may transmit to system DMA controller 23 by 1 word unit to 
the request from the FAX unit 8. 

[0189] Next, the start address and size of a field of FIFO are set up to FIFO of a transfer 

channel. Thereby, the page memory 28 becomes usable as a FIFO memory. 

[0190] Next, it is set as the data control circuit 27 and the system control circuit 21, and the 

data from the page memory 28 to the FAX unit 8 and an address path are created. 

[0191] Next, FIFO is enabled and it changes into the condition which can be operated. Therefore, 

after this, the lead of data is possible for the FAX unit 8 until the FIFO status becomes empty 

(i.e., until the data of non-read-out to a FIFO field are lost), and if the opening in which a light is 

possible is in a FIFO field, an image bus device (compressing expanding circuit 21 1 in this case) 

can write in data until the FIFO status becomes full. 

[0192] Next, if the existence of interruption from the FAX unit 8 and DMA transfer termination 
are investigated and there is interruption from the FAX unit 8, the status is led from the FAX 
unit 8, if the status is an error and the status is termination about error processing, FIFO will be 
disabled, the post process of the FAX unit 8 is performed, the FIFO transfer channel of system 
DMA controller 23 is disabled, and a series of transfers are ended. 

[0193] Next, the processing in the case of saving the image data read with the scanner 13 at the 
optical disk unit (ODD) 38 which is a preservation means in the system expansion unit 3 is 
explained. 

[0194] Starting of file registration processing is performed when a user chooses file registration 
processing on the control panel 12 of the basic unit 1. 
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[0195] If file registration processing starts, the free area of tlie page memory 28 and the 
operating condition of a compressing expanding circuit 21 1 are checked, and if the system CPU 
1 1 is usable, it will notify file registration starting to the escape CPU 31 of the system expansion 
unit 3 through the communication link memory 25 of the system control circuit 21. 
[0196] When there is no free area on the page memory 28, "the page memory FULL" is 
displayed on a control panel 12, when the compressing expanding circuit 211 is using it by other 
processings (for example, FAX transceiver processing), "Device FULL" is displayed on a control 
panel 12, and file registration processing is terminated. 

[0197] CPU31 of the system expansion unit 3 will perform many setup of registration processing 
to an optical disk unit 38, if file registration processing starts, FIFO on the page memory 28 is 
set as the source, and it sets an optical disk unit 38 as DMA controller 32 of the system 
expansion unit 3 as the destination, and changes both into the transfer standby condition. And 
the FIFO control signal (FIFO-FULL, FIFO-EMP, FIFO-HALF) with which the address control 
circuit 26 outputs whether data were written in the FIFO field to the system control circuit 21 is 
supervised for every fixed time amount. 

[0198] In order that CPU1 1 of the basic unit 1 may write data in the page memory 28 from a 
scanner 13 at coincidence, an address generation channel is set as the address control circuit 
26, a data transfer channel, the source (image data I/F210), the destination (page memory 28), a 
transfer byte count, etc. are set as the image data transfer control section 701 , and a 
predetermined setup is performed to a scanner 13 and image data I/F210, and data are 
incorporated to the page memory 28 by the pixel in 1 bit /. 

[0199] Next, CPU 11 of the basic unit 1 performs many setup of compression processing to a 
compressing expanding circuit 21 1. It sets up so that a setup which sends the data read in the 
page memory 28 with the scanner 13, using the transfer channel of the image data transfer 
control section 701 two channels to a compressing expanding circuit 21 1, and the data 
compressed in the compressing expanding circuit 21 1 may be written in the FIFO field of the 
page memory 28. The FIFO channel used when writing the address generation channel and 
compressed data which are used when reading data from the page memory 28 to the address 
control circuit 26 in the page memory 28 is set up, and data transfer is made to start. 
[0200] Data are inputted into a compressing expanding circuit 21 1 in order of the address which 
this set as the address generation channel from the page memory 28, and the data compressed 
in the compressing expanding circuit 21 1 are written in the FIFO field of the page memory 28 
one by one. 

[0201] CPU31 of the system expansion unit 3 supervises FIFO-HALF, and only the 
predetermined amount of data makes it start data transfer to extended DMA controller 32, when 
data are stored in a FIFO field. It repeats until this is transmitted to all compressed data. 
[0202] A compressing expanding circuit 21 1 will apply compression termination interruption to 
CPU11 of the basic unit 1, if 1-page compression is completed. By leading the transfer counted 
value (transfer channel from a compressing expanding circuit 21 1 to the FIFO field of the page 
memory 28) of the terminal counter 745 of the image data transfer control section 701, CPU1 1 
can know the amount of compressed data of one page, and notifies this to CPU31 of the system 
expansion unit 3 through the communication link memory 25. 

[0203] CPU31 of the system expansion unit 3 terminates data transfer in the place where the 
data transfer from FIFO to an optical disk unit 38 reached this amount of compressed data. In 
two or more pages file registration processing, the processing after the data transfer from the 
page memory 28 for compression processing to a compressing expanding circuit 21 1 and the 
data input processing to the page memory 28 from the scanner 13 of the following page operate 
in parallel. 

[0204] Next, the processing which carries out the printout of the image information saved at the 
optical disk unit 38 in the system expansion unit 3 from the printer 1 5 of the basic unit 1 is 
explained. 

[0205] It generates by a users selection on the control panel 12 of the basic unit 1 like file 
registration processing, and starting is notified to CPU31 of the system expansion unit 3 through 
the communication link memory 25. Moreover, when it is in a condition [ that the device (the 
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page memory 28, a compressing expanding circuit 211, an optical disk unit 38, extended DMA 
controller 32) to be used cannot use it ], CPU1 1 of the basic unit 1 displays "device-FULL" on a 
control panel 12, and terminates file printout processing. 

[0206] CPU31 of the system expansion unit 3 will perform many setup of printing (read-out) 
processing to an optical disk unit 38, if file printout processing starts, FIFO on the page memory 
28 is set as the destination, and it sets an optical disk unit 38 as DMA controller 32 of the 
system expansion unit 3 as the source, and changes both into the transfer standby condition. 
[0207] And the FIFO control signal (FIFO-HALF) with which the address control circuit 26 
outputs whether a predetermined free area is in a FIFO field to the system control circuit 21 is 
supervised for every fixed time amount, and if there is a free area, DMA controller 32 will be 
made to start data transfer. This is repeated by 1 page. 

[0208] CPU11 of the basic unit 1 performs many setup of the expanding processing to a 
compressing expanding circuit 21 1 to coincidence, and two transfer channels of the image data 
transfer control section 701 are used. As one channel carries out expanding processing of the 
data written in the FIFO field of the page memory 28 from the optical disk unit 38, it is made into 
the source. The FIFO field of the page memory 28, Set up a compressing expanding circuit 21 1 
as the destination, and in order that one more channel may write the elongated data in the page 
memory 28, set up a compressing expanding ciircuit 21 1 as the source, and the page memory 28 
is set up as the destination. The address channel which generates the address for writing in the 
channel for the data lead from FIFO and the elongated data to the address control circuit 26 is 
set up, and data transfer is started. 

[0209] In this way, the compressed data read from the optical disk unit 38 is written in the 
predetermined field of the page memory 28 as an image data, after expanding processing is 
performed through the FIFO field of the page memory 28 in a compressing expanding circuit 21 1. 

[0210] A compressing expanding circuit 21 1 will notify expanding processing termination by 
interruption to CPU1 1 of the basic unit 1, if 1-page termination is interpreted out of compressed 
data in expanding processing. 

[021 1] CPU1 1 of the basic unit 1 sets up a printer 15 as the page memory 28 and the 
destination where the data elongated as the source next are stored, sets the address generation 
channel which outputs the data reading **** address from the page memory 28 as the address 
control circuit 26, and after it performs a predetermined setup for printing processing to image 
data I/F210 and a printer 15, it makes data transfer start. 

[0212] The image data elongated in order of the address which this set as the address 
generation channel from the page memory 28 is outputted to a printer 15 through image data 
I/F210, and is visualized by the printer 15. 

[0213] Termination of 1-page printing processing outputs a printing termination interrupt from a 
printer 15 to CPU1 1 of the basic unit 1. Printing processing of the data elongated in two or more 
pages file printout processing and expanding processing of degree page operate in parallel. 
[0214] Next, concurrency actuation is explained. 

[0215] It is possible to process to coincidence two or more processings in which the device (a 
scanner 13, a printer 15, a compressing expanding circuit 211, resolution conversion and a binary 
rotation circuit 212) used does not compete with this image formation equipment. 
[0216] For example, after carrying out resolution conversion of the image on the page memory 
28 for accumulating image data to the input process of the image from the scanner 13 to the 
page memory 28, output processing to the printer 1 5 of the image on the page memory 28, and 
an optical disk unit 38, since the device used does not compete, concurrent processing of 
resolution conversion / compression processing and these which carry out compression 
processing is possible. 

[0217] For example, scanner input process (scanner 13 -> image-processing circuit 14 -> image 
data I/F210 -> data control circuit 27 -> page memory 28), Printer output processing (Page 
memory 28 -> data control circuit 27 -> image data I/F210 -> image-processing circuit 14 -> 
scanner 13) And resolution conversion / compression processing () [ page memory 28 -> data 
control circuit 2] Three processing concurrent processing of the 7 -> resolution conversion and 
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binary rotation circuit 212 -> data control circuit 27 -> compressing expanding circuit 211 -> 
data control circuit 27 -> page memory 28 is described. 

[0218] The image bus 29 is a single master configuration in which only the data control circuit 27 
on an image bus serves as a master, and each I/O device requires a DMA transfer from a master 
by activating a DMA transfer request (BDRQ) signal. 

[0219] A master arbitrates the DMA request from an I/each O device, sends out the DMA 
response (BDAK) signal with which a DMA transfer is permitted only to one I/O device, and 
performs data transfer. 

[0220] Fundamental data transfer timing when a DMA transfer request signal does not have to 
carry out a priority control only by one is shown in drawin g 26 and drawin g 27 . Moreover, the 
connection mimetic diagram of each device of three processings, scanner input process, printer 
output processing, and resolution conversion / compression processing, the DMA transfer 
request (BDREQ) signal of the data control circuit 27, and a DMA response (BDACK) signal is 
shown in drawin g 28 . 

[0221] Moreover, if the correspondence of a DMA transfer request signal channel to each device 
is described BDRQO - 1 With an output a channel A scanner 13 and BDRQ1 In an input the 
channel of 1 - A printer 15 and BDRQ2 - 1 A channel is resolution conversion and the binary 
rotation circuit 212, and BDRQ 3-1 by the output. A channel is resolution conversion and the 
binary rotation circuit 212, and BDRQ 4-1 by the input. With an output a channel A compressing 
expanding circuit 21 1 and BDRQ 5-1 A ** channel is a compressing expanding circuit 21 1 and 
BDRQ 6-1 by the input. A channel is the extension image bus 45 and BDRQ 7-1 by the output. 
The channel supports the extension image bus 45 in the input, respectively. 
[0222] When these three processings start to coincidence, image data carries out time-sharing 
processing of the image bus top, and is transmitted. The priority control of data transfer is 
performed based on the DMA transfer request signal from each device in the image bus priority- 
control circuit 741 in the data control circuit 27, and outputs a DMA reply signal (BDACK) to the 
only device. 

[0223] Next, the priority control of the priority-control circuit 741 is described. 
[0224] The priority-control circuit 741 has become possible [ each thing done for a high priority 
and assignment of a low priority per transfer channel ]. When the transfer request from two or 
more transfer channels takes place to coincidence, The priority-control circuit 741 gives priority 
to a transfer of the transfer channel of high priority assignment over the transfer channel of low 
priority assignment, and permits it. When the transfer request of the transfer channel of the 
same priority (high priority assignment and low priority assignment) competes, data transfer is 
permitted to the transfer request of a device with the oldest data transfer performed before one 
in the device which outputted the transfer request. 

[0225] Assignment of a high priority cannot suspend temporarily image data transfer of a 
scanner 13 and printer 15 grade, and is performed to the device which must carry out data 
transfer with the regular period. 

[0226] Since both processings that used the compressing expanding circuit 211, and resolution 
conversion and a binary rotation circuit 212 with devices other than scanner 13 and printer 15, 
i.e., resolution conversion / compression processing, are the page memory 28, there is no limit 
like a scanner 13 or a printer 15 in a data transfer time, and even if entry-of-data origin and an 
output destination change suspend data transfer temporarily on the way, a problem does not 
have them. Thus, an inputting agency and an output destination change perform assignment of a 
low priority to the device of the processing which is the page memory 28. 
[0227] When the state transition of an image bus transfer is shown, it comes to be shown in 
drawin g 29 . The condition of an idle state is held in the condition that one does not have a 
transfer request from a device in drawing. The condition that data transfer is not performed on 
the image bus 29 is expressed as the idle state. 

[0228] When one transfer request occurs in an idle state, the state transition of the transfer 
cycle is carried out as follows. 

[0229] When a DMA transfer request is one, a transfer cycle serves as the 8 State. Namely, an 
idle -> mediation cycle (1) -> mediation cycle (2) -> transfer cycle (1) -> transfer cycle (2) -> 
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transfer cycle (3) -> transfer cycle (4) -> transfer cycle (5) It changes like -> idle. 
[0230] The 1 State is equivalent to 1 of a basic clock clock here, and the timing comes to be 
shown in dr awin g 26 and drawin g 27 . The period which actually occupies the image bus 29 at 
this time is four clock among eight clocks, and others serve as a mediation cycle and a transfer 
termination cycle. 

[0231] Moreover, it responds to the State which is an image transfer cycle under present 
activation when the DMA request becomes active when the DMA transfer request from other 
devices becomes active into an image data transfer cycle, and is a transfer cycle (2). (3) (4) (5) 
It goes into the mediation cycle which chooses the channel of the next image data transfer from 
the State. 

[0232] Thus, since the mediation cycle which chooses image data transfer and the following data 
transfer channel is performed to coincidence so that the channel which requires image data 
transfer increases, the image bus 29 top will perform data transfer from a degree to a degree by 
four clock cycles. At this time, an image transfer is a transfer cycle (1). -> transfer cycle (2) -> 
mediation cycle (1) -> (transfer cycle (3)) mediation cycle (2) -> (transfer cycle (4)) transfer 
cycle (1) It changes like. 

[0233] When a flow chart shows the priority control of said image bus priority structure control 
circuit 741, it comes to be shown in drawin g 30 . 

[0234] It is confirmed whether there is any DMA transfer request from an I/O device first. When 
a DMA transfer request is active, the priority-control circuit 741 checks the condition of the 
image bus 29 at that time, and the condition of the image bus 29 is a transfer cycle (2). (3) (4) 
(5) Or when it is an idle state, it goes into a mediation cycle. 

[0235] The mediation cycle is divided into two cycles. In the 1st cycle (mediation cycle (1)), it is 
confirmed whether there is any DMA request of high priority assignment. When there is a DMA 
request of high priority assignment, the transfer request from the I/O device of low priority 
assignment that the DMA transfer is similarly demanded is disregarded. Thereby, it is a mediation 
cycle (1). The request from the I/O device of priority assignment of the same level remains then. 

[0236] Next, in the 2nd cycle (mediation cycle (2)), one transfer channel which should be 
transmitted from the transfer request of the same level is chosen. 

[0237] Drawin g 31 is the block diagram showing the configuration of a transfer channel selection 
circuitry, and this selection circuitry consists of D latches 905 who latch temporarily the barrel 
shifter 901 only for right shifts, the barrel shifter 902 only for left shifts, the priority selector 
903, an encoder 904, and data. 

[0238] Channel selection (priority control) by this selection circuitry is performed by the round 
robin. That is, the priority of the channel which performed image data transfer becomes the 
lowest in the following mediation cycle. 

[0239] An initial priority is BDRQO. It is the highest and is BDRQ7. It is the lowest. The data 
transfer before one was permitted to the barrel shifter 901 only for right shifts, and it carries out 
a channel part right shift, and is outputted. 

[0240] The priority selector 903 chooses and outputs the only channel transmitted from two or 
more transfer requests. 

[0241] Said priority selector 903 is constituted by gate circuits 91 1-917 as shown in drawin g 32 . 

[0242] The input D7 of the priority selector 903 - DO Inside and DO A priority is the highest and 
it is D7. A priority is the lowest. In the priority selector 903, only the highest input (request 
nearest to DO) of a priority is outputted as it is, and the other request is disregarded. 
[0243] The barrel shifter 902 only for said left shifts serves to return the request of a transfer 
channel by which the right shift was carried out by the barrel shifter 901 only for right shifts. 
The output of the barrel shifter 902 only for these left shifts is outputted based on the timing 
signal which the image bus time control circuit 742 outputs as a DMA reply signal (BDAK 7-0). 
Moreover, the output of the barrel shifter 902 only for these left shifts is encoded by 3-bit 
binary data with an encoder 904, and is latched to the D latch 905 as a shift amount of the 
barrel shifter in the following mediation cycle. 
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[0244] As mentioned above, by performing high priority assignment to the scanner input and 
printer output which cannot suspend image data transfer on the way, priority can be given over a 
request from the device of low priority assignment, an image transfer can be performed, and data 
transfer is not interrupted on the way. 

[0245] However, data transfer can be kept waiting, when the request of high priority assignment 
competes during the image data transfer of low priority assignment and the royalty of a bus is 
taken by the other party. The image bus interface of each device is equipped with about four 
steps of FIFO buffers which store image data temporarily in consideration of this. 
[0246] When image data transfer is not able to be performed by predetermined time amount by 
this, data are taken out from the FIFO buffer predicted beforehand, it outputs to a printer 1 5 or 
the data from a scanner 13 are temporarily stored in the FIFO buffer, when the royalty of a bus 
is acquired, data can be outputted on the image bus 29 from a FIFO buffer, and it seems to 
perform data transfer by predetermined time amount seemingly. 

[0247] However, if high priority assignment is performed recklessly, a problem will arise. Suppose 
temporarily that there were five devices which need to perform data transfer on a 1-time image 
bus to 16 clock cycles. Since all five channels are high priority assignment when these [ all ] are 
made high priority assignment and coincidence is made to perform processing, five transfers are 
repeated by turns. 

[0248] One data transfer cycle is cut in four clocks noting that a mediation cycle is able to be 
processed in an image transfer cycle. When five transfer channels are performed once, 
respectively, it will cut in 20 clocks and the transfer cycle of the device of 1 time can be 
protected on 1 6 clocks. 

[0249] In order to avoid this, when there is a demand of the processing accompanied by the data 
transfer on an image bus, CPU1 1 checks beforehand the data-transfer period of the image data- 
transfer channel under current activation, and the data-transfer period of the demanded 
processing is checked, and the demanded processing is stood by or stopped when fault which 
was mentioned above by performing demanded processing arises. 

[0250] As mentioned above, since each device on the image bus 29 changes data width of face 
into the data width of face of the image bus 29 according to the number of bits of 1 pixel on a 
device and data transfer is performed, it is not necessary to store the image data of different bit 
width of face in the memory of respectively dedication, and the data of bit width of face which is 
different in the page memory 28 of the same configuration can be memorized. Therefore, 
memory can be used effectively. Moreover, since the read multiple-value image is accumulated 
in the page memory 28 as it is and a printout can be further carried out by the printer 15 by 
making it into a multiple-value image, a printout can be carried out, without carrying out image 
degradation of the read multiple-value image. 

[0251] Moreover, in order for each device on the image bus 29 to change data width efface into 
the data width of face of the image bus 29 according to the number of bits of 1 pixel on a device 
and to perform data transfer. Since it is always the same and the transfer occupancy time 
amount on an image bus becomes short regardless of bit width of face of 1 pixel as for data with 
smaller bit width of face of 1 pixel, the transfer bandwidth on an image bus can take many 
multiplicities of the transfer processing on an image bus, and can improve the effectiveness of 
transfer processing. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by connputer. So the translation nnay not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



EFFECT OF THE INVENTION 

[Effect of the Invention] As explained in full detail above, according to this invention, binary 
innage data and multiple-value image data can be accumulated in the same memory with a gestalt 
as it is, and the image formation equipment which can carry out image formation can be offered, 
without carrying out image degradation of the multiple-value image, while being able to perform a 
deployment of memory. 

[0253] Moreover, many multiplicities of the transfer processing on an image bus can be taken, 
and the image formation equipment which can improve the effectiveness of transfer processing 
can be offered. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
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1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[ Drawin g 1] The whole block diagram showing one example of this invention. 

[ Drawin g 2] The block diagram showing the configuration of the basic unit of this example. 

[ Drawin g 3] The block diagram showing the configuration of the system basic unit of this 

example. 

[ Drawin g 4] The block diagram showing the configuration of the system expansion unit of this 
example. 

[ Drawin g 5] The block diagram showing the configuration of the image-processing circuit of 
drawin g 2 . 

[ Drawin g 6] The block diagram showing the configuration of the system control circuit of drawin g 
3 . 

[Drawin g 7] The block diagram showing the configuration of the communication link memory 
access control circuit of drawin g 6 . 

[ Drawin g 8] The block diagram showing the configuration of the page memory access control 
circuit of drawin g 6 . 

[ Drawin g 9] The block diagram showing the configuration of the address control circuit of 
drawin g 3 . 

[ Drawin g 10 ] The block diagram showing the configuration of the address generation section of 
drawin g 9 . 

[ Drawin g 1 1 ] Drawing showing the example of the direction of address generation of the address 
generation section of drawin g 9 . 

[ Drawin g 12 ] Drawing showing the concept in the case of carrying out two-dimensional access of 
the page memory of drawing 3 . 

[ Drawin g 13 ] Drawing which expressed two-dimensional access of the page memory of dr awin g 3 
with the linear address. 

[ Drawin g 14 ] The block diagram showing the configuration of the data control circuit of drawin g 
3 . 

[Drawin g 15] The block diagram showing the configuration of the image-processing section of 
drawin g 14 . 

[ Drawin g 16 ] The block diagram showing the configuration of the data path section for a lead in 
drawin g 15 . 

[ Drawin g 17 ] The block diagram showing the configuration of the data path section for lights in 
drawin g 15 . 

[ Drawin g 1 8] The block diagram showing the configuration of the image data transfer control 
section of drawin g 14 . 

[ Drawin g 19] Drawing showing the data transfer timing on the image bus when carrying out data 
transfer from page memory to an I/O device in this example. 

[ Drawin g 20 ] Drawing showing the data transfer timing on the image bus when carrying out data 
transfer from an I/O device to page memory in this example. 

[Dra^ing^l] The block diagram showing the configuration of the image data interface of drawin g 

3~. ~ 
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[ Drawin g 22 ] The flow chart showing an example of the FAX input process of this example. 
[ Drawin g 23 ] The flow chart showing other examples of the FAX input process of this example. 
[ Drawin g 24 ] The flow chart showing an example of FAX output processing of this example. 
[ Drawin g 25 ] The flow chart showing other examples of FAX output processing of this example. 
[ Drawin g 26] Drawing showing the fundamental data transfer timing when not carrying out a 
priority control in this example. 

[ Drawin g 27 ] Drawing showing the fundamental data transfer timing when not carrying out a 
priority control in this example. 

[ Drawin g 28 ] The block diagram showing the signal used for each processing of a scanner input, 

a printer output, and resolution conversion / compression in this example. 

[ Drawin g 29 ] Drawing showing the state transition of the image bus transfer in this example. 

[ Drawin g 30 ] The flow chart showing image bus mediation processing of this example. 

[ Drawin g 31 ] Drawing showing the configuration of the transfer channel selection circuitry in this 

example. 

[ Drawin g 32 ] The circuit diagram showing the configuration of the priority selector in drawin g 31 . 

[Description of Notations] 

1 — Basic unit 

2 — System basic unit 
1 1 — System CPU 

1 3 — Image scanner 

14 — Image-processing section 

1 5 — Printer 

21 — System control circuit 

26 — Address control circuit 

27 — Data control circuit 

28 — Page memory 

210 — Image data interface 

21 1 — Compressing expanding circuit 

212 — Resolution conversion and binary rotation circuit 



[Translation done.] 
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^) « T'« « y ^ y (c 5 1 V ^ 5 Po1M/J5 $) ig , 
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ffll-StVN^PplM/J^foiJ, $P.I^2ffiH^x-^C07^ 
-- V y h IC^- Lfc*J^(± 2 fS^kfc i 5 mn^iti'-^ C 
5i:V^^Ppim^5feo/-c„ 

[0 0 121 ^^T-*^P^J4> 2lEPi^T--^Xt/#ffi 
[0 0 131 

mm^2imtRu$'imtLx xt)t^xti^&t. 

[0 0 141 W*3l2>ptJ^;;©^p^(4. ft*Jli*ff£;©^ 
[0 0 151 f«*]a3*tj^;(D^p;j(±. If *9 1 >stJ^;©^ 

So 

[0 0 161 tt*3l4?tJ^;ro^Bj(±, m^^iy^iZ-n% 
oH^x-^of -> vmzk-\i'X-^t^^Wimw^mt 

^^^t. Z(Dy'-^^m^^\ZX^^^Ktzmmy'- 

i5'5r. icom^y"-^ tmcm'^^'y hOr'-^mxm 

-So 

[0 0 171 tmm5nit<Dmm\i. mm^2mtRif 
^At)!>!^mf)mj -r 5 * xWii^%:»± ^ * s r t ^^x- # 

- ^ Ru^mm^T- ^ ^^fi^fimm<D^ s ^ y 
{zmm-r^m'^T'-^mmun^wct^mt. nm'- 
^mmun^m.\t.. :i^')txti^^. ^fi^^RU'f 

)i^tl^^t-h(Dm.mM^RnT-'^^n'%m^B. 



(4) 
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[0 0 181 ny^menm^Dwna. mm%:2im[:RiJ^ 

[00191 

j^^e.Ayj^n^iS^x-^J'fiB'fSfy 
ttT2ffiHfe7'-<5'&Wiiiii^T'-^?r^ti.^'ti<^ff$ 30 

T-^Rxj^^\m'A'f-'?\tmti^mzx*) 2\m^R 

[0 0 2 01 tfcA;^)^^. W;^i¥g:iO^P3CD^SIS*S 

t^T - ^ ^o^a • siji9^S/5^ h o =s-ae5is* fo ^ t . 

[0 0 2 11 ^P.ICIAJ'J^S. ffl;^i^^Xt>*x-i5^^!!!a 40 
r - teSIWTf; t T'i 5 ^aST" n -fe y!, COeUiS If-^J mi 

:ss^m^e«icS'3^^T*lJiT^^^. ^0;ayn-fe;^^iflK)i- 

So 

[0 0 2 21 

[*te«i 'ixy. ifwn<D--^Mm^mm^^m.LxWi. 50 



[0 0 2 31 0 1 \±mm^imw.(o±w-m^^^i-:f ^ 

y ^^^1-5 v';^r-t.S2^^=-y h 2, milES*:^-y 

->;^TAt£^3-- s/ h 30 3oco->;^TAT'tS^$ixT 
[0 0 2 41 |f|fE£*^^-y h 1 i: v^^t'AS*^-^ y 

[0 0 2 51 i?Ife,->;^xi^S5^3-:^5/ h 2 i:->^^7"At£ 

[0 0 2 61 ■f'*i*?*3H5iaX*^= h 1 

5, h 3 t^±mmmm^i^xi6h-r. siw-^s 

[0 0 2 71 Z.(DmmM'&W:i±. ->>!.x Aa*3.=i 
h 2S:U^->;^.7^i>.te?53^=^y h 3 Wfti^co**!; J; "5 3 

[0 0 2 81 -r^jr*:**^^ 1 ©ff^ffittS^i- M (D?^ 

(Dm^x\ znmi^x'nm^mmmim^m-^xh 

[0 0 2 91 ^2(DmMit&^=^^y h 

[•2^mm^tcMmx\ ^(Dmmx'iim^=^=- 

m-|-5'<-v=^^y ^fflV^T. i@^ro[Hie*!!!a. Igic© 
iii^W^^^a^o|i«*£ta/55^t6i:ife-5o Z.<D 

T ^ -> 5 y m<^m\tMmm^^^mfS.-r^ f 

AX (77^v'Sy) ^--y h 8&UJS*J^=^-;/ h 1 « 

yy >-;$'Sr^1-gBco^^°y='y^©Sl]W#§§wy ^- h7"y 

V-^J'i: L-CISffl-rSfcfeiTJyy V^ay ha-7 9^S 
m.-ti>^tir^'^mtti:^Xiin . Z(D¥ AX=^=-y VS 
t^hm\tU^^j\-\^x^(jy'yy^'r2^'^mmmm.^'-&\t 

[0 0 3 Ol B3<Djf^ffi(±S*^-s/ h 1 , ->;^7^i>.S 
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[0 0 3 1] z.<Dmm\^^^^x\t.w.\Rxiw,2<Dmmx' 

fg, mKfi-t-Sci-;^;/l'j:y T^i/ h!7-i?' (LAN) [hI 

icB^^afttfci^ , iit'LAN[5],^^ifrL-tffi©-:/;^ 
r H^x - Sr Sit 1- 5 L A N (c i 6 

[0 0 3 2] mtim^=^=- ■;/ h 1 (±. E! 2 iCTr^irX 5 

3> B^^aSSSl 4j^t/tti;'3^Si: LXnyV 1 
5X'1t^^tn:v^5, milEv';=^TACPU 1 i (lX;!^gi5 
->y^r A/^;^ 1 6 tT='^' N n— /Wn^/H 2 . ;^ 

mti^fktLX'D^'j^''^ 1 5 tmm^n. ^tih^M 

'0-^bXoKf£^X\^^^. Z(r)m^Uiy:^v'J^-'<^l 6 
[0 0 3 3] m^^^r^^l 3(±?IJ4^|CSBB§nfcli^ 
ffii|g®lii^&->;^xAC PU 1 1 1 9 

[0 0 3 4] (±, u-if (0^ 

ACPUl i^^t.©fg^tct^v^iii^^a[H]^i 4*^b4 
t' h COT v^:^' - i5'S:7"y>^'-rv^'7ic-;^ 

[0 0 3 5] luIE^:^ h d -/V/N°;^/H 2{±. 
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[0 0 3 6] tfilE'>;^xACPUi itt, 

So 

[0 0 3 7] tfifEH^*!La[lIS§ 1 4 l±, 121 5 t'^-fi; 5 
tC. ¥m^->v^?Sl^lH]SSl 4 1 , MM/^m^^l 4 
2 . i£^/^/jN|H]SS 1 4 3 J^T>'|5g|i'^g|[H]S§ 1 4 4 A^e, 

10 [0 0 3 8] itlfE^m^ y v>3SIBlH]Sg 1 4 1 tt. 

[0 0 3 9] wMM/^Wim^ 1 4 2 II. >mM. 
(Dms,&^^£mM!ii^m^n':)y^-y^x\ mx^ny^yji 

[0 04 0] mBW:±/m^\-m^ 1 4 3 ii. vtzm 
20 [0 04 1] H«fEPgws^[E]ss 1 4 4 mmm^^ 

^fflV^TH5!B^^-^^l 3T'gn^feofc 1PJ«8 b i t 

iii*4 b i t roM^x— ^J'-eyu 1 5, fesVMi;^ 

So 

[0 0 4 21 mt^yv>^i 5(DAtiit}^^(D^mfm 

30 ^t::fft)ti6o 

[0 0 4 3] H^IEv^v^xAS^^^y h 2fl. g|3tc^ 

2 8. h 1 f^t^v-T^ri^CPU 1 1 ^ 

;^xA»IhIJ§2 1 . -<v^y^y 2 8(7)T Fl/:^^^^ 
-f^-^-v^^^y T Kl-;^SfJtS[H]S&2 6, S/y^T^AS* 

40 :;^2 9, CK/)®^/^::^ 2 9 Sr^ LT-^— v^y^^y 2 8 ^ 

SiJ^8]i-5-<-v^7«^yT^-^^ftiJffl][H]K2 7^KttTV^ 

[0 0 4 4] Sfc, S*g»^-r >'>^:7:x:"-y^ 5^:frb 
50 ^ 1 5cofl?^^t;i^^^L/ct9. 2jii:jii^x-^(^9 OS 



[0 0 4 5] S/c. 5:^:7;^ y [>^^Ett$ixTv^5FO 

TV>5yn^^'yA;^^y^TtI^$tl5v^:^^i^;^^y 
(ROM/RAM) 2 4, S^g^v^^^T^i^^^:^ 1 6c0x 
^ PpI T*co X - ^ teS ^MM\^^foti^<Di^:y^'rJ^D 
MA=iyhn — y23, ^ y V ^ ^ h t:i — y 9 i: v^v^. 

ri^cpui 1 tomxm^^^no'^^m'o ^ltc^. 

y^J^y :r — ST'y y^^:3y n — -j^ — 

[0 0 4 6] $e.tc. v';=^Ti.a«[H]sg2 
fi^-fr5fci?:)coiiff ^^y 2 5. mj^f-^ i/f 2 i 

OicSJift^tl. T^y y^ 1 5)5^e.lil^y^"^^tii;^-r5 
i:#(C[li^T-^^9 0Sfe6VMll 8 OglHltetTtti 
;'j'r§i:^lCiftfl31-5#ftt[H]te/^y 2 1 4^!5ttTV^ 

[0 0 4 7] tuKF AX^^y h S&U^T^y y^ 

[0 0 4 8] mjfEi/^xAfe?S^^iy h 3tl. El4lC;^ 

S:^LT$fJW'r5tA?iCPU3 1. feKgl^v-^^xi^/^;^ 
4 3±T*(;0x-^te:S^5r$iJ^1-5te?6DMA=iy ha- 
^3 2, iUfflW?"^! SA^^7^4 4. ffiggUv-:^ 
4 3 i: I SA/^y'^4 4$:'<y^:7iii-7;-r^ I SA^'^^ 
bti-y 3 3^ jKSgl^ v-:^ X A/^y^ 4 3 tC^I^^ 

KxV;^^SB3 5, ^o-r >'^-7in-;^-efo5/N 
— K'r>;=^^^y:^ — 7:31 — :x 3 4. MCI S A/'<;^4 

«^«l^tf7txV;=^:^gB3 8. ^co^y^^^^-;:^ 

(LAN) 4K :/y y^^«tgSrll?|-r5/ci!!)C0yy y 
^rny hP-y$iJfflI^B4 0. G4 • FAX$iJ«tg$: 
^i-6G4 • FAXSiJ®[eJK3 9. S C S I tt«C0x>^ 

-y>4 2. mt^yv b ^-ymm^&m4 o^^h 
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^^^y^A 5, t[iEffi?S§B^/v^xA/^;^4 3 iteKtPSI^ 
:i:-;^^tT^i/^i/:7r ^^y 3 6T^«^^ii5o 

[0 0 4 9] Buf£)tx>;^^-r 3 

7. 3txV;=^^^B3 8. G4 • F AXSiJ1S[hI8S3 9. 
T^y y^ny hn-^$!j^^B4 0. n-;(7/V^y T;t> 

y h[7-^[p]miJ®SB4 1. t[z:?Sscs \>{vdf'-y 
:x. — y4 ^M-^-fi/B 'yy^=r 2>.^^^'=^y h 3 

10 ^^e.»^^tg/^t*^^7toTV^6o 

[0 0 5 0] |ijfE*T^V^^^B3 8tt. ^>-^:7a.- 
;^3 7S:^LTI SA/^y^4 4<i:S«5l^tt. HuEffi?SC 
PU3 1fl. SC S I ::i-^y K^fflV^Tfe^iSBv-^^xi^ 
/<:^43, I SA>'<y^::iy hn — y 3 3, ISA/^;^4 
4 LT mjfETtT^V ;^ ^ SB 3 8 SrfflW-r 
[0 0 5 1 ] MSci-;^;/bn::y T^:y h 7 - ^ [H];||$iJ^Hl 

^'<;^-v^7"-^(Diift^$W-r^0;^$iJI?g^. LAN 

6^tc^§^lrtLT:fc<*#p«^y . v;^r Afe^i^^^^y^ 

[0 0 5 2] fiiET^y y^^^^y hn-ySlJ^i^B4 0 
. /^- y y t'' Z2. - ^ i: PbI T^$iJ|? =^ - K-^^ ^ 

xixt£?i§|5®^^^X4 5 ir(^-f y^:7ai— ^$rir Sv^v?. 
30 y^J^^W^^^^T^^y^y ^ — ^BP^OD-f y — v^x 

v';^xi^/^;^ 4 3S:I/I S A^^;^4 4Sr^LTt£3SC P 
U3 llCflJ^3if^^^t,-^/ct9. /^-y-^/Vnyt":x- 

I SA/-^7^4 4 .tCO^y^y^^ — y^Srt^v';^^^ 
fe?S^^;^ ^ y :7 - ^ t tSj^Sc $ n 5o 
[0 0 5 3] h 2rtOS^|5 

40 (Dm^hmM^^\^x%m^wm^ho 

[0 0 5 4] Mt£i/;^xAffl#[H]5§2 1 gl6(^^i- 
miffii/;=^xACPU 1 1 i:SAKCPU3 1 to 
fiJ»»#(^iiftSrH»1-Siiffly^y T^ir;^»[H]S§ 
4 0 1, fuffiiift^^^y 2 5 ^(o^i^^y ^-y-kh^ 

iiit^^y — y:!^ — 4 0 2. S*::x-o/hlfc 

ctt/i/;^^i:si£?S^:=^:y h 3t^h(r>-<—^y^^^) 2 %^ 
CO T ^ ir ;^ ^ S W-f- 5 v> 7^ ^ y T ^ ir f ij 4 
0 3. ^if%'y7^y-2>s/^y^\%^j^\^X^if=^^yV\ 

(D^/7;xAcpui i^^?5se:>nr< 5sy»tt$B^-r y 
50 -'jmm^nmz.'^hfix<hT k^^^tt^^^i" klt 
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^ (S*^-^^ hF^(Z)CPUl l:^^i:r/DMA:=i>^ hP 

^ir;^;6^^^ffi?i#S (v-y^x Ate?S^^ b 3 (OC P U 10 
3 Ifcctt/DMA^i:/ hn — ^ 3 2) A 

ir;^i-6i^l::. mt^^-i^y^'^V r^±:^mmm^4 
0 3 i:-<-v^;^^y 2 8(DmV^ /-i>v'-^'(D^^ t 

[0 0 5 5] mjEiiffl;^^y T^-t;:^SW[E]^4 o 1 1± 
mif=^^y h ICOCPUI 1 t^y:^y-2^^^=^=^y H3 
(^CPU3 l;6^'>;^xiNfiJlf[H]K2 1 rt(7)ii{t^ ^ li 
>^:7a.-;^4 0 2$'^LTii{t^^y 2 5 ^^iJtS^- 20 

[0 0 5 6] mifEiim;^^y 2 5flS*^^y h loc 
PUl lSt/v^;^xAffiK^^y h(7)CPU3 1<D;^^ 

[0 0 5 7] ftjlSiiitp^^y T^ir::^$W[Hl^4 0 1 
gl7lc*-r<]:^tc. ^ff[ElSS4 1 0, iift^^y T 

:^iry^v^-^>^i^4 1 2. ^*-f^i]-tW'^^4 1 3&t/fiJ 30 
]^SiJ|?[B]K4 1 4tcJ:i9S^$^So 
[0 0 5 8] HU|El^ff[HlK4 1 -OHS*:=l::^>> VKDC 

PU 1 1 ti^y^y-d^WM^^^y h30CPU3l coiiff 
^^y T^ir;^(^ffi$feS$fJ^5:^f 5o miffiS^^^^y h 
K^cpui 1 1 v';^ri^ffi3i^^y h3(DCPU3i 
;6^aitp<^y 2 5S:l^^tCT^ir;^L/c^l^fl. 

[0 0 5 9] milEiiff y ^y T^iry^v'"^>^f-4 1 2 
II. If-^I^iJx/cCPUO^^lcS-i^tiijf ^^y 2 5tC 40 

[0 0 6 0] mjffiM*-[R]irl^^^ 4 1 3*i. S^^f[p]^4 
1 Ocoia#S*tcS-:5§, ft^^ti>/cSW#S;^^m;^L 
■ /ciift?«^y 2 5tC^^-r6T Kl/;=^^ilffl^^y T^ir 
y.^y-^y^A 1 2^^t±J;^i-5^^^^>^^'{I-^l^^fflt 
Tii{t;^^y 2 5-^tii^'f 5o ^ UTy^ Mdftdi^^V^ 

'Its (t^-^^) 5:T Ki-;=^'[f$Bi:*t^iiff ;^^y 2 5-- 

m^i-So y-Kfti^t^fcv^-rm^^^tifccp 

U^^?5(0iiff ;^^y 2 SiC^^-r^T Kl^:^i:afl;^^y 5C 
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T^ir;^ v'-^^^y^i^4 1 2;0^^tt];'j-r6^^ ^ v-^Mf ^ 
t^j:t9iift;^^y 2 5 /^^e^Sg^ttl ^tt/ciiff ffi#5rA:/j 

f^^$ti/cCPU-^ttl^i-?)o 
[0 0 6 1 ] t[jfE-<-v^^^y T^ir::^$iJ^S0K4 0 3 
(1. EI8tc^i-J:5t^. ||#^[a]5S4 3 0. x-^i/v^;=^ 

^ 4 3 1, 4 3 2, 4 3 6, A 3 1 ^ T Wy.]yi/ 7. ^ 
4 3 3. ^;^fp]ir Ix^ 4 3 4Xt/-<— v^p^^y T^^;=^ 
v'-^>^f-4 3 5tCj:f9«^§TV^6o 
[0 0 6 2] fllEl^ff [HiK 4 3 0 II. &if=^=^ yVl(D 
CPUl 1 t'y:^'rI^WM=^^v h 3(Z)CPU3 KD^ 
"v^y^y T^ir>^(Dffi$feSSM^ff CPUll^ 
CPU 3 l^>-^-v^^^y 2 8$r[^^tCT^ir;^U/c^ 
tcii. lS:^$tt/cM^St:iS-^^#i:^-t.e.;6^-::^cocpu 

-So 

[0 0 6 3] tfifE-<"v^^^y T^iry^i/-^>f-4 3 
511. !^"5J$n-/cCPU(DS*t:ia-^"#-<-v^^^y 2 

8 tc^try - Kfo^tMiy-r V(Dum\t^-^T ki^;=^ 
fiijffli03S2 6t;im^'r^o 

[0 0 6 4] Sf|ffi^*f^irU^^4 3 4fl. I^ff [U^ 4 

3 oos^^S*t-S-:5^. WSJ$^^fcCPU^^^ffi;^JLfc 

-<-v^y ^y 2 8 IC^-f^T Kl^>^^-<"^/^^y 
ir;^i/-<5r>'f-4 3 bif-^ii-r^^^ ^ >^{t^-\z.^n 
LTT Kl/;^SyW[H]S§2 6-^m;^-r5o -?:bT^'f Mi 
f^(c^5V^T^lfF'^$n/cC PU;6^T K ^-^^ t-^t-tU;^ 

%2 7^^tiir^o ^/c. y-K»^^t^^^^v^■rnl^"^^ 

ti/cCPU;0^f3O-<-v^y^^y 2 8i^»1~5T Ki^:^^ 
-<-v>y^y T^ir^i/— >^>1f4 3 5;^i'^ai;^1~6^^ 
^ >^^{f-^icj: f9-<-v^^^y 2 S/Ji^tj^^ffi^nfctt 

[0 0 6 5] mUf-i^l^'y:^^ A 3 l5:I>*T^-^l^v' 
4 3 211. S*^^-/ h 1^5-<-v^^^y 2 8^T 

^ . milST K v;^ i/v^;:^^ 4 3 3ilS*^^y h 1 1^^^ 

[0 0 6 6] >irT\ S;*:::i-:=::y M ^^^x — 

4 3 1 ^igfflLT-<-i/y^y 2 8SrT^iry^i~6a^ 

;x^4 3 3t::-^Wt^S;t^ti. T Ki^;^SiJ»[h1^2 6 
^^LT-<-v^^y 2 8-^tiJ;^^tl6o -ItvCl^fLT 
[. 1 ^^7—^ 1^ v^^^ ^ 4 3 2 Srffiffl LT-^- 
2 8tcaU;^-r5o 

[0 0 6 7] ^ /trnjET"-^ l^v^;^^ 4 3 6 5:t>*X"^ 
Uv^;^^4 3 7(l, i/y^r AffiS^:=^y h 3;6^^^--:/>^ 
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[0 0 6 8] S*^^y h l(Diy^v-2^DMA=^y 
2 SflS^gRi/y^^A^'^;^ 2 2±OxVM7;Fb^CDx 
h 1 COC PU 1 1 ^ijt-^-^-riCy-^ 

[0 0 6 9] t[jEv'^ri^DMA:3>^ h p — y 2 3 

atCib^it^^— v^^y 2 8 i: F AX::L:=^y h SFflCOjE 
ffix-^ (::^-Ky^-^) (Ofti^, -^-v^p^^y2 8± 
(D-f ^— v^^:=i>' h ci— 2\CM7jk't?>fc^(D 
^— i/^^y 2 8 t ^v- h d— 2 W(;)^ > — 
v^T^-^cote^, S{tiifffi5:=^> hd-zWN^/H 2{C 
S*i"5/c*c7)v';^r A;^^y 2 4 t^^h n— /Wn;^ 
/H 2R»^(D7^">5^te^^/&^^fc6o 
[0 0 7 0] fflffi-^-v^Tf^y 2 8(DT Kl-;^$:^^-f- 
Ki/;=^SiJW[H]SS2 6*1. EI9tc:^-rJ:9l^. mU^< 

^Ti-5te^i2l$lJ^^^/-^^Vi^6 l O. m^^<y^<D^) ^ :^7. 

^^y T Ki/;^S:^^-r6T Kl/;^^^§B6 1 2. C(0 
T Y^7.%^%^ 1 2;0^??tti:^$tt6r Ki/;^^i/:^x 
i^T Ki/v;^$:^i9g^;^6irl-^^6 1 3, DRAM<7) 
T Kl/;^&t/SiJWt-^^^^i-§DRAMMm^6 1 4 

[0 0 7 1 ] tster Ki^v^$iJ^ai[Hi^2 6fi. 

n'y7^y'U^<7.<D2'^Mt^h^'^^) • T^iry^ • y 
;^h^5tt#tt5o coy ^^n;;^ hfi^ffg^e 1 1 tci 

[0 0 7 2] v^y^T^A/^T^iRiJcoy ^m;;?; h;6^^^[C^o 
/c:^'g^. 1 3(Cj:oTaitR$^xfcv';^xAT 

Kl/;^^lDRAM$iJ^^^6 1 4^cA;'J$t^^o dram 
$iJ1Bi§[56 1 4(lA;'j$^x/cT Ki/;='^5rDRAM(DT Ki/ 

[0 0 7 3] ^/c. teii$iJ1^v^-^>^f-6 1 OtCliSI^ 

T Kl/;^^^S[56 1 2[^(01I»COT Kl/X^^ 

iitR^tifc^^>^;fwK^^^y T Ki^:^^^7 
1 2d^ea:l;^$iX. DR AM$IJ1S^|56 1 

[0 0 7 4] WET Yl^7.m^%l% 1 2(1. igi OtC^ 
-Ti^lc, 4^-y y^vKD2^x:7 Kl/;^^4^6 3 
1, 632, 6 33, 634. 2 ^-^ ^^t^/VCO F I F O 
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7 Kl^:^^^l§6 3 5, 6 3 eSl/te^v—^Vih^D^e? 
;^^y T Kl/^^^OrtcOlo^StRi-^-irlx-^^e 3 7tc 
[0 0 7 5] fjE#2?^^T Kl/;^^^§g6 3 1-63 
CD (a) U'^W&'y-^^y'fi)^h(n^uy 

10 iioih) lc*-rj:5!c. Y;^[^<^i^lcT Ki/;=^*|!i»: 
[0 0 7 6] hT Ki^;^^! >'<^i 

^Sfii (xw) hmm^^^ :^^c^tcxi^M<Dm'&f)^- 
'^mxh?>o 

[0 0 7 7] ^(DX^^J:^9(DT Vl^:^(0m±'^t^^^2 

^y 2 8coffi«ojEff$fiJgic>^-r6te^. [Hitesg^au 

^-^>'^./P{gffl'r6^i:(-<i:oT. v^;^ ^ y 2 8 (7) 

20 iiM(Dmi^mxmu(o^W}. ste. 

[0 0 7 8] F I FOT Kl/v^^^t56 3 5, 6 3 6 

(1. -<-v^7^^y 28^FiF07f^y^ bT^ffl-r^ 
fcJ6coF I For Ki/;^. F I FOSWt^i^^^g/c?;^^— 

[0 0 7 9] y^x-^y^t LTIl. F I FOyjl^ (F I 

FofflJ^;^l^5fc^a^u^DT^-^T-/aff^(D^^ffi) . fifo 

^>^yr^- (F I FOfflJS^c*ggaiLC0x-^;a^^7iV^ 

. F I Fo/^"-:7 (F I F ommc^'7^u±.(^^ 

Ul l/D^t>F 1 FO(0l/v^y^^$:Sc^tti-rc (hl^JZo 
T. F I FOlCAoTl^6x-^SXl/^^^fi^^6 

[0 0 8 0] cttt.co;^x— ^;^^fflv^TF I FO^fJIB 

inoZtX\ mU^<^2 9(Dv'^<-( y^-^^h'f^^^ 

®^^^^ 2 9(D'f^<^ y^f)^bi^:^'rM.y<ys 2 2 

:/(DS^F I FO;^^y T'P^Il5i+^Ci:;d5-C^. 1^58?^ 

40 [0 0 8 1] $/c. F I F07 Kl-';^^^l§6 3 5,6 
3 611 F I FO$iJ1Hl§rtft??'ceV^J^^. l^-^V^^/V{co 

[0 0 8 2] Ell 2fl-<-v^^^y 2 8^2?>:7t;r^ir 

[0 0 8 3] ^— v^T^^y 2 SCO 1 HcOT^irT^^M (El 
(Dm^ne 4\^^y h) ^l;^7yAtf ^ir. 17-1'>'*1 
l;i;yi.(OSfcf^tcJ:oT«^$ixTt^5o Sfc. I^C 
y-f >tci5^i/>TX:fe-f^lcii^;i:^yAH-<-v^^^y 2 
50 8(D]) :=-T ' T \^^uy.f)r^mx\ y^XDmn^y^ 
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[0084] mi 2CD-<-v^^^y 2 8(0 2 

So 

[0 0 8 5] mt^'f-^mmmm2 nt. mi 4ic^-r 

^;^^^-v>pi^y 2 8PHl(Ox-^tei^^ft!iJ®i-6ili^ 
X - ^ teSSiJ^fi]§B 7 0 1. y h y a ^ te^5:t/S^ 10 

v^^ii§157 0 2, S*^^^/ H 1 (DC PU 1 1 feSVMl 
i/y^ri^ffiS^:=^^/ h 3(DCPU3 l^^^mjIEv-^^xASy 
tS[H]5§2 1 $:^tT-<-v^^^y 2 SSrT^ir;^ (y- 

— :7 3i — >^ 7 0 3 , v=;'f ^ y 2 8-^(7> 

♦^jA^^O^atcioV^TmilET Ki/;^SM[H]K2 6(D-<- 
^ ^ y T ^ ir tcS<5 V AT fij lEiil^x - ^ 

7 Ol^jr LXmhihX < SU^^^;^ 2 9 _b(D 

oi-;^ 7 0 3^^tT^eJ^^T< 5C PU (X*^:=::y 
hl(7)CPUl 1 fo6VMlv^7;7"At£?6^:=^'> h 3(DC 
PU3 1) ;5^t)(Dx — ^^^S:iitR-t*6irl/^ ^ 7 0 4, 
-<-v^;^^y 2 8;6^?>(Dx-^cDSnffiL^t[LaiC:?oVATmj 
ST Ku:^Sy^HJ[HlSS2 6(D-<-i^/^VT^±:^mW'i^ 

^/7;xi^-f >^^-:7^-;:^ 7 0 3S:^U/cC PU (S* 
h 1 (DC PU 1 1 foSV^Jii/T^xAteSS^jii-/ h 
3C0CPU3 1) ^T'-^^^A6f)^i:miRir^±U^ ^ 30 
7 0 5-e«^^tLTVA6o 

[0 0 8 6] ME^ ^ - v40^agI5 7 0 2n. mi 
-Ti^tC, x-^SS§S[5 7 1 0, 7 11.irl/^^7 1 
2. /—^ Uiy;^^ 7 1 3, >r ^ — v^>r ^-^^ :7 :n 
— 7 14, ^^y ^ V-^ — — 7. 715, $iJ^/^;=^ 

^ y^-y 7 1 eSU^T Ki-';^Mffli[HlSS^ 
:7^":^ 7 1 7lcj: tptf^^tiTV^So 
[0 0 8 7] ItJia-f 7^ - v^^a§15 7 0 2 (1. ^ 
y 2 8^^t,X-^S:y-Ki-§«K (x->^gKg^7 1 
0) ty4 h-r6SK (7^-^SK^^7 1 1) 40 

y-K/7-r h(DS:^te^f-^^/H±[^i:T$>f9. ft* 

[0 0 8 8] ItjlEir l/^ ^[HlS& 7 1 2 fl. m^^<:^ 2 9 

[0 0 8 9] y- KT^ir;=^tCfcVATfl^-i/;^^y 2 
8^^t)COr-^llx-^SSSS[5 7 1 0--ttl;^^ti. mt^ 
H^x-^tei^$iJ^a§B7 0 1$:^LT®^/^7^2 9±(D 50 
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[0 0 9 0] y- K • ^x>:7r>f . 7>f hT^ir^ic 
joV^Xtl. -<-v^^^y 2 8/^^b<Dx-^ltx-^g^ 
7 1 l--ai*$^. mjffiiB^x-^teSSiJtBi§5 7 0 1 ^ 
X-Cf±U^^ 7 0 4 Sr^UTS^/'^;^ 2 9 JkDx^^^ -^^ 

^^e.i2^?Dtirt/cx-^^x-^S5§§B7 1 i±Tifta 

[0 0 9 1 ] tuE^^'^^^-^i-v^;^^ 7 1 3tl. x-^ 
m^%7 10, 7 11 (Dliift^- KSrf^^v-^vvStc^ 
ilf^LXi^< i^i^:^^X\ :Liih(Dy<y /-^nmBT V 

7 1 0fo5VA(17 1 1 icmtl^ti^o milE#x-^S5§ 
f[5L 7 1 0, 7 11 ^l^(D/^y;^-^^c:S'^'V^Ta^(D 

[0 0 9 2] El 1 6 fl, -r-^SKa 710 (Df^^S^ 
^^-fT^'n >y^E|X% 7 2 Oily :y^. 7 2 1f^x-^ 
(D l/OSrR^^-^S l^S»^[5Tfo5o t5f£?a»&[^7 

Kt\L.fz.'f-9X "1" oe'y "0" tc, 

"0" (Dt'^^y hfl "1" tC^S^-rs. 

[0 0 9 3] 7 2 2flt''^/ 
-<"v^7«^y 2 8;0^5.gc^aiLfcx-^(Dft±>f4fc:'^:y h 

(MSB) ^^e^ftT^ie'^^y h (LSB) S T(D t'' h^tj 
5:RC^-fr5o i-?i*:>^pRC^7 2 2*1^9 OSlHlteia 
J:t/1 8 0^[H]teMat::{£ffl-r5o 

[0 0 9 4] 7 2 3(l^<-f yy-f >'Vv=:=^i5^T\ 

y ^y 2 8(Dx"-^iliM<Dlt#lC/£VA*^^t-, x-^Sr- 

[0 0 9 5] 7 2 4 tlx — (D y h^fj ^ftili tf :y h 

T% Mfe''^°^:/y^ >^v^^^ 7 2 3 t *tc-<— v^^^ 
y 2 8(Dx — ^1iM<D^J^lc/£VA:t^'g^(c, i^J!E^^-ryy-f 
l^l^'jT.^ 7 2 3Ecgxe5it/clot[j(Dx-^(D^5i9 (D 
h tJaT^ir^(Dx-^(Dt^':y h^tJ^^Ji^-TS J: 5 
tciar^irj^ot''-/ h5:v^:7 h L3 2 t^^^/ h<Dx-^^iJ 
t l.xmti't^o 

[0 0 9 6] 7 2 VimMX\ 2\%{l}^^yV 

/mm) (Dx-^sr#«tc^^ft-r5o 

[0 0 9 7] El 1 7 X"^g^$[5 7 1 1 (DrttP«^ 
^B^-y^ X2 y ^ mx\ 7 2 6, 7 2 7, 7 2 8tly:y 
^, 7 2 9fie'y 7 3 Oft/M7^y^>^ 

l/v^y^^^, 7 3 1 fi/^Uyl'v-:^/^?^ 7 3 2 (1 1^^ :y h ffi^S 
%X\ CixbHfillEx-^7^Kg&7 1 OOy t:^^:y 

[0 0 9 8] 7 3 3\'12^m%nX\ WtEx-^S^?^ 
7 1 Ofc^«tC^^tCj:t9x-^(D.l/04-Ste^'^/c 
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[0 0 9 9] rj^l^fJlEH^T^-^te^ata^B 7 0 1 (D^i 

^Ecov^Ta!-^6 . m^'f-^^mmu 701 ^^^$0 

[0 10 0] lo^DJf^ffi^l^/7;xi^S*^:=^'y h 2C0® 
^^^7^ 2 9_bco I /OxVW;=^W(Ox-^te^G^T\ 10 

^^^;^2 9_hicfef9. y-;^/i)-?.H^T^-^K^$ijm 
7 0 lrt<Dx-^^^>y:7rtcx-^^S^'9iA?>y- Kf- 
>r ^ /i^ t y^-^/^ -/ :7 r _b(Ox — ^ ^ X ^ 

[0 10 1] t 9 10(D?F^ffitii/y;xA£*^^:y h 2 
(T)®^/^;:^ 2 9_b<^ I /OxV^^;^ v^;^^y 2 8 

(D 2 0(0f-'1' ^ /V-T^WjS $ ti5o 

[01021 -^-v^^^y 2 8 ^x-^/^y :7rrp1tli® 

2 9 2 0(7)f-^^/H13fenLTil] 

[0 10 3] ^fc®^x-^tea$y^§^7 0 1(1±EL 

[0104] lufSm^T^-^te^^ijmB 7 0 1 II. El 1 30 

8t^^-f.t9t-. f-^^^yyTi AO, m^^<y^^% 
&um^i A 1 . ^: v^'sy^sss^ 7 4 2 . 

-vy^yM5feasumB7 4 3. -<-v>y^y ^-f 

^a^B^li 744. ^ - ^ -^/V;^ ^ >^ 7 4 5 . fiJiiSW 
f57 4 6. %m^<7.^-y^-y :x.—:;^ 7 4 7. 
;5^l^v^:^^ 7 4 8Xt;i/0/^i/-7T 7 4 9tcj:t9«^ 

[0 10 5] fflfE7=-^?^<>>:7r 7 4 0(lT"^fei^tC 
fcv ^T y r - $r- B§ft^] U T:JB < - 

[0 10 6] w-mm^^<y^m:%mmui 4 1 ft. 

y<y^2 9}i(Oy'y<^ :^t^h(^'f—^^'&^) ^^y>V (B 

DRQ) ^A;^b. m^(Dm%mm\^^^y'-^^m 

-^'te^^^rlS^&^rffi^ (BDAK) -r^o 

[0 10 7] mun^^<:^^^ ^i^^^'nmui 4 2\x. 

2 9t^[li;'j-rSo 50 
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[0 10 8] 01 9tl-<'-v^;^^y 2 8/^^55 I /Or"^^ 
^;^t^x^LTSi^7^-^^$:tei^i-6 t^oii^/^;^ 2 9 

^;^^^?.-<-v>;^^y 2 sd^UTS^x-^^tei^i- 
'Sir^^^H^/^;^ 2 9_tox-^tes^^-r ^ v-^'^^b 

[0 10 9] BDRQflT'/^^y^ c't(OT'-^tea^y ^ 
:i:.;^h{I^T\ BDRQff-^t::J:t91ii^^^;^ffi$feS$iJ^, 

;^fS5feS$'JfflJ^K7 4 i;^^^t±l:/j1-5S^^^*T\ bdak 

-r^o bad Stlte^Mi^Sr^i-ft-^. BW/R(tx>^ 
y^-^C>T^-fe:^^^y- K^^7>r h/0^$r^i-ft-^. BR 

[0110] ffifE-<- v^^f ^ y \i%mrmi 7 4 3 it. 

-<-v^7f^y 2 8 tr — '^^^yyr 1 a 0 ^(OFpIco 
[0 111] MS-<-v^;^^y ^>^^^M^9S[5 7 4 4 

fi. v>y ^ y ffiftssym 743 (offi^tSM^iS* 
^cs-^v^T^^L/cte^^^-v>'^/^<o-^-v^y^y 2 8 

h'r — ^^^yyy 7 4 0 Pplcoy'-^te^^tO^^'Y ^ 
^^^^LT KV':^$iJ^9lHlS§2 6lCtti^i-^o 7^-^^/^ 
:y:7r 7 4 0;^^e5(Dte^^y hlt^H, -<-vy^ 

y 2 8--co^^ ^A^l^al^fcv^Tf^^iJtt[^^:=^ 2 9 Jicot'v-^ 

^;^;D^b<^T'— 7 4 Of^ic^&tt^tx 

XV^§^^ffi(D^^tC, -^-v^y^y 2 8;^^CdC0x-^(D 

^)'-Y^m'C^^^X\t'r-^^^vyr 7 4 Orticx-^ 

$lJ1®g[5 7 4 3tcm;^^tL5o 
[0 112] SufS^^-^-^/^:^^ 7 4 5tl. ^^-t 

^ ^y^^mmtll A 2 5r^LTx-^te^;1^7 
{f^ (BTC) $:t±i;^'r5o 4fc^£i^J:'9teiS^M h 
S^^^SSffitca L/c^^. iijfaf iJ 19 ^^Sy^g^ 7 4 6 

hW^^^y^^^y^—y^—y^iAi^ ^ifWyy^y- 

7^ 1 6$r^LTa*^::^:y h lOCPU 1 1 l::te^^^^l7 
Sy t9 a ^ ^ ^ ^ 1 1 ^ ^ ;0 5 "I IS ^ o T V ^ 5 c 
[0 113] fijtfi^Ny l-'i^;^^ 7 4 8(1. teSf^ 

0t<DSyt9 3i^*Ofao*«^^K^LT:^B< Vv^;^^^Xfo 
So MEH^^^^ 2 9fl, 3 2 tr^y h<7)x-^tM^^ 

1 llj*(^t:'^>y htpSi^J: t.-f#t:i3 2 tr:y 
te^;5^^tT^^^i6o ?>t^h2\% (1 t:'^:y 

h/lB*) c7)x"^^-<-v?y^y 2 8--»^iit?*^'g' 
H^''^^ 2 9 ±11 3 2m^'f-^i)^—Wi^'^^'f- 
^ I /F 2 1 O;0^e>lii^x-^te^Syt^g^7 0 1 
T-<-v^;>f^y 2 8--teiS$ti. 4/c#1ii: (4 t^':y V/ 
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y^-^c03 2 h{t:(l®^/^;^ 2 9 JiCO^xV^-Y >^T^ 

[0114] mtmm^<:^ 2 9 ±.(Dr'-^mm^9umM 

[0 115] ?^lcB^/^;^ 2 9 Ai(D'f^<^ :^X\ v= 

'^iClj^y^;^ 2 9 0x-^1'iT^fo^ 3 2 l^'y HcOt" 
-^t^^SJfetT®^^^;^2 9_hlcm;^L. 11^/^:^ 2 9 20 
i)--hXt^\.fz-'^ 2 \fy hOiij^x-^lll®*Wiic5> 

f'jtTT^y 1 5icai;^i-5a«x-^ i /f 2 1 o 

[0 116] StSir LTfl. IS^x-^ I / F 2 1 0 



y 2 8 i: 3 2 b i t <>McO®tl^^y^ 2 9Srab-C^f9 5t<9 30 
[0117] mwm^'f-^ I /F 2 1 0 (i. g! 2 1 
m.y'-^^Kti't^^(D:>^^^'ri /¥ S 0 1. A:^^ 

^^^7. 2 9 --aH;b-r 3 2 b i t mm.y'-^iz.m.^ 

ir?)fc^(D3 2 h i t^^l^BS 0 2. 3 2 b i t tfegB 
8 0 2 \ZX^i^htifc3 2 b i t H^x — ^^H^^^;^ 
2 9^iiCT-<-v';^^y 2 8--eSI1-5/cfe(7)^^-r 
-^fflCOSi^/^;^ I / F 8 0 3, v^T^^y 2 8C0yy 40 
^^H^r-^^B^^^:^ 2 9^3II:T3 2 b i t 

i-tei^A;^-r5^(^7'y y^mom^^<^ i /f s o 
4. m^/^;^ I /F 8 0 4tcteiii^^i/ciyy 

-^3 2b i t^imm(^^^y hSW4t^'^^1-5^c7) 
Pixel ^^m?58 0 5. A;'J $ix/c-<- v^^ ^ y 2 8 

i X e 1 ^M^S 0 5Xft[Hlte^S§58 0 6 t^htD^]) 

I /F 8 0 7. -<-v=^^y 2 8tC*^LTteSl / 50 
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FfflcOiS^T'-^^W^^'^;^ 2 9^iiCT3 2 b i 

mcm^AOitii'^^omu^^:^ i /f 8 o 8 . m^/^ 

I/F 8 0 8--A;^$tl/c3 2 b i tB^x-^^^S 
b i t ^{4iC^Ji-§^<7^LW^b y t e^^m§15 8 0 
9. ffi?Sl/F8 1 lt^h(7)8b i tH^x-^$:3 2 
b i t^jiCOili^x-^tC^Si-^St^b y t e-»LW 
^^^SISSIO. 8 b i t ^{i{C-<-v^^^y 2 8(C>f)-L 
TAtH:^fflH®x"^ ^tei^Ayti;^i-5^(Z)t£?S i /F 

8 11. iBfex-^ I /F 2 1 0 (0F^gf5B^T-^^f^ 

otd^srsytfii-rsv'-^y^^^sy^Hi^^s 1 2. 

(DSYS-I/F81 3(lJ: i9«^$tvTV^5c 

[0 118] d^izmmmm.'f-^ i/f 2 1 o(D^tgic 

[0 119] (a) 7;:3r-Yi- 1 3;^^??(D[ii^X-^S:-<- 
v^y^y 2 8tctei^-r^»'g^ 
B^^aiHlSSl 4/;)^t.e^2lStifc;^^-t:Mli^x-^^ 
3 2 b i t^^t^8 0 2tCj:i9 3 2 b i t^i\L(D'f-^ 
tC^X^L. B^^^JX 2 9^iii:-C-<-v^y^^y 2 8-^e 

[0120] Z(Dt^. ^^Wio :^^^i~m^'f-^\^ 
Igj^tOt'-'^ hS^^^S. 4. 2, lbitOD4aST% 
8 b i t/lli*'eil4B«5>. 4 b i t/B*T^H8H 

2 b i t /mmxn 1 e 1 b i t /mm 

T^fi3 2H*5>^l«tcB^/^;^2 9--ai;^-r6o 

i-<-v>*jiTiiiB*toe^y bmnmtL^^^\ 
[0121] (b) ^y 2 st^hm^'f-^^:^ 
y y^ 1 st^te^^-r^ij-g^ 

^ y 2 8 (DM^'f-^ 2 9^mcx 
3 2 b i t mtxmi^'f-^ I /F 2 1 0 p 
i X e 1 ^i^US 0 5xmm^^i)L(Dm^'f-^\z^^ 

[0l22]C(Dt#.5t'9&5:/y y^B^x-^ll 
lB*(7)t''y h^;6^^4. 2. 1 b i t O 3 aMX^fo^o 

ffit. i-<-v^*>fiT-fiiB*(^t:> Mcfi^S{k:L?^^ 

[0123] mU^<:^ 2 9 ±T^fl 32b i t ^ 1 ff JcB 

^7^-^ I/F 2 1 o-^te^^r^^. tii:^'r§7^y y^ 
mu'f-^o}^^^ ymizx t^B^^^^^iK^iinicotei^B 
*ic;^^^^^j:>5o 4 b i t /mmxnsmm^j^^ imi^m 

^/<7 2 9f)^t^Atiir^o 2 b i t/H*Tfil 6B* 

1 b i t /mmxn 3 2 b*5>^ 1 2 
9i>hAt}'r^o 

[0 12 4] ic) ^—i^^^l) 2 Sf)^hMUy'-i^'^\^ 
te^SBS 0 6 SrSft LTT^y 1 5 i^C^e^-TSiJ^ 
^-v>y^y 2 8_b(7)B^7'-^SrB^^^-^ 2 9^aiC 
T 2 b i t ^itxmi&f—^ I /F 2 10 t^A:^ [h] 
te^sQfag^R8 0 6 T'9 0 S^lHe^tf y y^ffliS^x 
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laigot^ hic^u. 2. 1 b i t (D3 w^g-efc^o 
fit. i-<-i^mtx-mm^(D}^^y hmnmtLf^ 

[0 12 6] [H]fe*Q;a^B8 0 6Vn3mm(0\fy hm^ 
W-f ^lS^T-<5?(^0te^^-r W<:y'7r 8 1 4, 8 1 

[0 12 7] (d) te?S^W^t.li^T^-^^-<-v>^^y 

2 8--tei^-r5^^ 

e;?Sl/F8 1 l^aCTia^T-^ I/F 2 1 0(CA 
b y t e->LW^^M58 1 0(Ci: 19 1 [Hl<7)eSlb 
i tScT*fo6 8 b i t<04fi^^^e?3 2 b i t (DM^f 
-^iC^ikL. mi^^<:^2 9$riii:T-<-v>y^y 2 8 

[0 12 8] ::coir^. H^t-^iii ®^(otr 

5/ h*;^^8, 4. 2. 1 b i t(D4mmx^h^o mu. 

[0 12 9] ffi® I /F 8 1 1 T't±8 b i t mtom^ 
Gig^^ToTV^5^. 8 b i t/H*T*lil 4 b 20 

i t/liigXMi2Iii*. 2 b i t/mmx\t4m^^j^. 
lb i t/iiilgTii8[ii«Srl[H]lcte^-r5^<hlc;:e 

[0 13 0] (e) -<-v^;^^y 2 8 t^lJ^T'-:^ 

^-i//^ y 2 8 ois^t"-^ ^is^^^>^ 2 9 ^ii i:t 

3 2 b i t^jiT'li^T'-^ I /F 2 1 o--A;^L. L 
W-> byte ^^35 8 0 9 8 b i t 

IC'^ ^ ffi?Sl/F81lSrii DTSSa^^a^-r 

So 30 

[0 13 1] ccoit. *&5iB^x-^*ll BlSot'^ 
ha;6^8. 4. 2. 1 b i t (7?4ffi?gTfoSo 

[0 1 3 2] SaSI /F 8 1 l-e*18 b i tmiL<Dm^ 

te^^ffoTv^s^. 8b i t/m^xmmm. 4 b 
i t/is^TMi2iii*. 2 b i t/mmv\'X4mm. i 

b i t/ii*-efi8iii*^i(Hiicte^i-6c:i:{c^£5o 
[0 13 3] m^^^'^i'Atl^OS 2 b i t^^^m 

[0 13 4] H^^ita[e]5§"l 4 X^m^y"'-^ I /F 2 40 
1 0--teiSA/J^n6;^^-V:^lii^y^-^fiSDATX 
-1 (Xli7~0) (Dff^t:iMSBS*iTiSffl$^Tte 

:^A;'j$n5o teiSA;^$tv/c;^^^^Si^T-^*l;^ 

^-\^-M /F 8 0 1 ^iiCTTDX- 1 (XI17~0) 
(Dft^|Cj;i9 3 2 b i t^^&B8 0 2->feit$tL5o ^ 
COB^, SDATX-l(7)^ff-^*il*tlTTDX-lC0 

[0 13 5] 3 2 b i t^^MK8 0 2TiiTDX- HI 

^^riitRtSo X. mU^iitcmUf-^ ^ 3 2 b i t 50 
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mt(Dmmf-^iz^mi-^o ^m\t8 b i t/mm^ 

fl4lii*5>. 4 b i t/®*^(l 8lS*5>^ 2b it/ 

H^^m 6iii*5>s 1 b i t/mmm^3 2iiig^^ 

l{@c03 2b i t li^T-^'lc^^i-So 

[0136] ^mm b i t ^(D^mmo^ihMB^^^ 

-To 

[0 13 7] 8 b i t/ia*0#li. TD [7 : 0] - 1 
COS b i tom^v'-^^. iM^gHB I SD [0 
7 : 0 0] - 1 2mMS\^B I SD [1 5 : 0 8] 

- 1--. 3ia^gftB ISDC23:16]-1-^. 4 
®^@(1B I SD [3 1 : 2 4] - 1 -^li\:tj'r^o 

[0138] 4 b i t /pl*^li. T D [ 7 : 4 ] - 1 
(D4b i KDm^f'-^^. iM^gttB I SD [0 
3 : 0 0 ] - 1 2 a* g|lBISD[07:04] 

- 1 3iS^@HB ISD [11 :08] -1--. 4 
©US (IB ISD [15: 12] -1--. 5®*aflB 
ISD [19: 16] -1-^, 6Ili*gflB I SD [2 
3 : 2 0] - 1-^. 7®*@fiB ISD [2 7 : 2 4], 
-1-^.8 mM atiBISD [31 : 28] -1 ^mti 

[01391 2 b i t /iSlgB#H. T D [ 7 : 6 ] - 1 
02 b i KDm^T-^i:. lia*g(lB I SD [0 
1 : 0 0] - 1--, 2®* SUB I SD [0 3 : 0 2] 

- 1^^ 3®^@*1B ISD [05:04]-!--. 4 
®|gg(lB ISD [07: 06] -1-^. 5ilf*gHB 
ISD [0 9 : 0 8] - 1 6 S (IB I S D [1 

1 : 10] - 1--. 7Iii^B(lB I SD [13: 12] 

- 1--, 8®*@(1B ISD [15:14] -1---. 9 
S^SflB ISD [17: 16] -1--. 1 Oiij*gft 
BISD [19:18] -1-^. 1 l®|gB(iB I SD 

[21:20] -1--, 1 2M*gfiB I SD [2 3 : 

2 2] " 1--. 1 3®*a*iB I SD [2 5 : 2 4] - 
1^^ 1 4®*gflB ISD [27:26] -1-^. 1 
5®^gfiB I SD [2 9 : 2 8] - 1 1 6 ®* g 
fiB I SD [3 1 : 3 0] - l^lti^ir^o 

[0 14 0] 1 b i t/MMmt. TD 7 - lODl b i 
t cDM^t'— ^5:. l®*g(iB I SD 0 0- 1--, 2 
M^gliB I SDO 1-1--. 3H*gliBISD02 
-1^^ 4®*gliB I S D 0 3- 1-^. 5H*gf^B 
ISD0 4-1--, 6®|gBflB I SD 0 5- 1--. 7 
HlggflB I SDO 6-1--. SlHlggflB I SDO 7 
9H*g|lB I SD08-1-^. 10®*@l^ 
BISD09-1--. 1 iHl^gfiB I SD 1 0- 1 

1 2®pgg(^B I SD 1 1 - 1--. 1 3B*g*iB 
ISD12-1-^. 1 4®^g(±B I SD 1 3-1-^. 
1 SlB^gtiB I SD 1 4 - 1--. 16m*gftBIS 
D15-1--. 1 7®*gliB I SDl 6-1-^. 18 
HlggflB I SDl 7-1--. 1 9®||gtlB I SD 1 
8-1^. 2 OH^gHB I SD 1 9- 1--. 2 1®^ 
gliB I SD 2 0- 1--. 2 2IlSgHB I SD2 1 - 
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1-^. 2 aii^gHB I SD2 2-1-^. 2 4mmSl± 
BISD23-1-^. 2 5lii*@(tB I SD 2 4- 1 

2 6li*@flB I SD2 5-1--, 27®*gflB 
ISD 2 6-- 1--, 2 8 ii^Bt^B I SD 2 7 - 1 
2 9IiJ*@liB I SD 2 8- 1 3 0lii*@tiBIS 
D2 9-1--. 3 iHl^gflB I SD3 0- 1--, 3 2 

®*@I1B I SD 3 1 -i^ltitiir^o 

[0 14 1] m mm^<:^ I /F i^^^^-r) so 3 

^(DU^^\t3 2 b i t5>^ IteillWi:^ t3 2 b i t5> 

mofcm>^vihM^-m^^t>h^ 32bits^§^8o 10 

2t^hlhti^ixtc3 2 h i tmiL(Dm^y'-^B I SD 
[3 1 : 0 0] - 1 \tm^^<:^ I /F {:^^^-f-) 8 0 
3^^bBD [31 : 00] -1--1 : 1 tCx-^fe^S^ 

[0142] y >^ mti^o Pixel 

[0143] H^^^^ 2 9 C-tte^A;'^ ^ivfcm^ 
T^-^BD [3 1 : 0 0] - 1 nmU^<:^ I /F (:7^y 
V^) 804{CT1 : lt:iBIPD [31 : 00] -1 
it'^t UTP i X e I ^m^S 0 5^Atl^tl^o 20 

[0144] Pixel ^^^§15 8 0 5 X*fl:/ V ti^ti 
fflIii^X"^<^l®*(Ob i tmtc^iStTB I PD 

[3 1:00] - l{f-^<7)ftT{S:t":y h;^^t>)lg#tCl® 

[0 14 5] 4 b i t/m^ma±. IE* 

StiB I PD [0 3 : 0 0] - l;^^^.. 2iii*gtlB I 
PD [07 : 04] -1^^^. 3lii*@flB I PD [1 

1 : 0 8] - 1 ^^e^. AmmsnB I PD [l 5 : l 

2] -lf)^h. 5®|gaflB IPD[19:16]-1 

6Si*gtiB I PD [2 3 : 2 0] - l^^t). 7 30 
iiI*@(iB IPD[27:24]-l^^e?. 8®|g@fl 
BIPD [31 : 28] -1 ?:>^tf^ L P X D [7 : 
4] -liB^{Cn\t}^fl6o 

[0 1 4 6] S/c2 b i t/Hlg^SCfl. l®*gfiB 
I PD [0 1 : 0 0] 2li]^@HB I PD 

[0 3 : 0 2] - 1 3H*@*1B I PD [0 5 : 

04] 4ilf*@fiBIPD [07 : 06] - 

It^h. 5li*@flB IPD[09:08]-l;^^e3. 
eiiSailB I PD [1 1 : 1 0] -1^^^, 7lij*@ 
HB I PD [1 3 : 1 2] - 1 8M*gHB I P 40 

D [15:14] 9iij*ailB I PD [1 

7 : 1 6] - 1^^?>. 1 0®*ailB I PD [1 9 : 1 
8] -lf)-h. 1 mSSIlB I PD [2 1 : 2 0] ~ 
1 2lli*gliB I PD [2 3:2 2] -It^ 
1 3Iii*atlB I PD [2 5 : 2 4] - 1 ^^e^. 1 
4il*af:iB I PD [2 7 : 2 6] -l^^h. 15®* 
gfiBIPD[29:28]-l7^^?3. 1 6pI*gtlB 
IPD [31 : 30] -1 ^^hm^LPXD [7:6] 

[0 1 4 7] Sfcl b i t/j®*0§tC(i. I®*! (IB 50 
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IPDOO™1;0^^. 2®*aftB I PDO 1-1;5^ 

3lii*BflB I PD 0 2- 1 4lii*gflBI 
PDO3-l;0^e?. 5Ili*gliB I PD 0 4- 1 
6ili*@ttB I PDO 5- 1 /Ji^^j. 7ili*aflBIPD 
06-1;^^^.. 8jii*@fiB I PD 0 7 - 1 ^^t). 9111 
«@flB I PD08-l^^b. 1 011i*aHB I PD 0 
1 iHSBItB I PD 1 0-l;5^b. 12 
aSaflB I PDl l-l^^h. 1 3iii*iltB I PD 
12-lf)^h. 1 4Iii*gf^B I PDl 3-l;^^e>. 1 
SB^BilB I PD 1 4 - 1 ^^e^. 16ili*aitBIP 
D15-l^^b. 1 7®*@I1B I PD 1 6 - 1 
1 8®*gllB I PD 1 7 - 1 ^^b. 19Iii*a(lBI 
PD18-l;a^t., 2 0®*gflB I PD 1 9- 1 

2 iHlggHB I PD 2 0-l^^t>. 22®^@lt 
B I PD 2 1 - 1 ^O^e. 2 3®»i(lB I PD 2 2- 1 
t^S^^ 2 4H*atlB I PD 2 3- 1 25S*S 
tiB I PD 2 4- 1 /^^e?. 2 6®*gHB I PD 2 5- 
l^^h. 2 7H^SfiB I PD 2 6 - 1 ;^^?:>. 28B* 
gftB I PD 2 7-l^^e>, 29®*@(1BIPD28 
-l^^h. 3 OH*g(lB I PD 2 9 - 1 31® 
*@flB I PD 3 0- 1 32H*aiiBIPD3 

1 - 1 f)^hmiRVFXD 7 - 1 m^icititi^ri^o 
[0 14 8] p i xe i^m^hmij^n^mmr-^ 
nmu^M^Bi^ 1 4 --co 1 ®*<^®^fe^;^ b"- v\zm 

J;t9 P ID [7 : 4] -l{I-^t::i : ® 

m^M^^l 4flPDAT [7 : 4] - Iff-^i: LTte 

[0 14 9] H^^o^aa^i 4vny]) y^mik^f-^ 

(IPDAT [7 : 4] - 1 ff-^t^^ UT 1 ®lScO b i t 

[0 15 0] m^W\M^<:^ 2 9 t(Dv'-^(D^>'^y =c 

[0 15 1] te5g-r6®*(^lffi*b i t«t^J:i9 lie] 
Ote^®«^fl. 8b i t/®*B^H4®*. 4b i t 

/®*0#*i8B*. 2b i t/mm^niem^. ib 

[0 15 2] ®«isf!^a[HlK 1 4^^e.®^x-^ I/F 2 

1 o-^mmAt)^n^:^^^-rm^f-^n3 2 b i t 

^>(i-eilDO. Dl.D2,--"Dn(n:3, 7, 1 
5, 3 1) CO)li#T^A;^^tl. 32 b i t (DMTi<L\^^ ^ 

h-^^himm(^h i t ^ffit^iSBs^n-. imM(Dh i t 

[0153] v^^^y 2 s^om^'f-^om^^A 
;^lll®*Ob i tm\^x-:>xmm^^^^^hiv. -<-v^ 
p(^y 2 8--tei2^ai;'jLfcSESi:-<-v^^^y 2 8?^^?. 

[0 15 4] -<-i/y^^V 2 Sf)^hi^^A^^ritzmiSi 
x-^ttte^$n?)®^x-^ 3 2 b i t¥>fiTitD 
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0, Dl. D2, ••■•Dn (n:3, 7, 15, 31) 

[0 1 5 5] fut^;^^-t^l 3 ^^b-<-v>>i^y 2 8-- 
[0 15 6] mU>^^^i~l 3;^^^^^Biofc8 bit/ 

b i t/iS*S/cit4 b i t/ii*4fc(i2 bit/® 
^^/clilb i t/IS*tO:^^-\'-^®^r"^ t LT® 

^cO^mm* (4. 8. 16. 3 2®«) S:*^). 3 2 
b i tmt<D^^v'-^ tLXm^^<:^2 d^mCXv" 
-^SiJ^KI[h]S§2 7--DMAte3^$tlSo T-^SM[H]S§ 
2 7T(ir Kl-^$WlHlSS2 6T'^^-r6-<-v^^y 
2 8(DT KV>^lC3 2 b i t ^^^M^X — i5^C0» 

[0 15 71 X^tC-<-v^^y 28;0^t.7^y>'^15-^ 

[0 15 8] -^-v^^^y 2 S^^h^V I 5--®^ 20 

f-^i:li\^ir^a mt^^-i^?^'ev 2S\tTVi-^m 

mm^2exm±'r^^-i^^'^]}(OT o 3 
2 b i t^{iicii^y^-^^x-^$ijia?[HiK2 

2 1 O-^DMAei^-rSo 

[0 15 9] mmm^v"-^ I /F 2 1 0F^^T*H3 2 

b i t co®^7^-^;a^b:/y ^-^^ 1 5-^mti'r^^(Di 

W\*(D\fy h i t/®**/cf^2 b i t/H*S 

tz\tl b i t/®*lc^S^5r^fV\ ®ft*[LSrta5$rfii: 
xyy 1 5-tei2^tti;^i-5o 30 

[0 16 0] m^. :^mmmmu(o^^mi'f'^- k<o 

[016 1] ^-f. FAX^=^yhS^^h^-i^/'^]) 
2 8^-^(7) :=i- Kt'-^ (ffilSM^X-^) (DAJj^mc 

[0 16 2] 1112 2f^F AXA;^^a<^-^'JS:^-r^n 

[0 16 3] i-f. F AX^:=iy h 8|I^^LT. -^ft 
C0SfIy^-^;65#^t§tl./ci:^t^-<-i>;^^y 2 8 

[0 16 4] te^f-i':/^>/l'(DF I FOlC^f 

F I Fo$m<D:^^- hT Ki/;^xr/f--rx^^si- 

5, CtltcJ: '9^-v=;^^y 2 8;6^^F I FO;'^y i: L 

[0 16 5] m^i. v''-^Um\S^2 7RUiy^TM.m 
t^[ElS§2 1 tC^^^tTV\ F AX^=-y h8f)^h^-i^ 
/^]) 2S\zm^y'-^RUT Ki/;=^coas§ft^-f 5o 

[0 16 6] F I FO^^^^-y/Vtr Liftft'^tg 

iKltCi-5o ioT. Ctll^^. FIFO€i«t^y-K 
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m • Wfi[H]Sg2 11) (IF I FO:^y'-^:^r':^>y'=^ 

^ - tc 6 * - ^ ta-r ^ t m* 6o 

[0167] Hkl^^ v^;^xAC PU 1 1 flF I FOOI/ 
v^;^^^y-KLT. F I FO(D^^^a^|l-<, FA 

2 3lCteiSf-^X^lS:^t, DMAtei^lSrM^&i-^o 
[01 68]ft:tC, F AX^::^:y h 8^^e3<7)fijf9 jZ^^CO 
Sr>\ DMAtei^^i^T^I®-^. FAX:::L^.yh8 
^^^fl^Pii^/a^fotlli. F AX^::i:y h S^^hy^v--^ 

y^x-^;^;0\^7T*foHtf F I FO^xVir — y^Vv 
F AX:::i-^>> h 8<0?^T*fLS^tTV\ v';^ri^DM 
A=i>-hn-^23(;0FI F OU^f- y^^/^^f' ^ ± 

-^Mc Lx-m<Dmm^^j'r^o 

[0 16 9] ifc. DMAl^m^mTl.fzm'^. ^^(Dy' 

-^yu^y^omm'^^^noo :i<Dmm^. fax^ 

[0 17 0] m2 3\±F AX Ati^M(DitL(D—m'^^ir 

ya-i^^-hxh^o 

[0 17 1] S-f. FAX^^:y h 8tC^LT. loT 
[0 17 2] v^^xADMA=t>^ h n-y 2 3 

[0 17 3] ^{cea^^^ V;^^/KOF I FOlC*tL. F 
I FO®ig(^>^^- hT Kl^>^St/i^-rXSr^^-r5o 
^tb(;iJ:i9-<-v>y^y 28;65FIF07t^yi: LTig 

[0 17 4] X":^SJ^[1I8S2 7St>*v';^7^A^lJ 

1SlH]SS2 1 (:iiS«$:ttV\ FAX^::^:y h 8^^b-<-i/ 

y ^y 2 8tcS6x-^xr/T Ki/;^gK^{^^-r5o 

[0 17 5] F I FOS--r-t>-^Vv(^LS]{t'5Itg 

«ffit^-r2)o J:oT. rtvKI^. FAX^^yh8flF 

I Foy^'T-^ y^f)^^yMcf^^^x\ i-f^i^hF I FO 

tii^tcy^ h-^mfJ:^^t^-^^<fj:^^xy~-^(Dy4 h 

j^^-^mxh^. F I Fomm^'j-v^m^^v'-^f)^^h 

m^y<y^fy<^y^ (C(7)i^^BEffi • #:^[E]8§2 1 
1) fiF I FO;^T'-^;^^^^^>-7'x^-(c?:f5STT' 

[0 17 6] iikic^ FAX^r::y h 8 COftJ t9 jZ^^c?) 
^^Srl^-^. FAX=^:=^yh8f)^hm^]2^^i)'^hti\^. 

F AX^:=^y h 8/i^e?^T-^-X:^y — KL. 

fctbtf F I FO^x>ir-y/VL. F AX::Lz=.y h 8<^ 
^T^a^tTV\ v';^ri^DMA:=i>^ h P-y 2 3(0F 

I FOUi^^^^y^^/^-^f^^-yMcLx-Mom^A 
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[0 17 7] v^y^y 2 S^^hF AX:=^:=^y 

[0 1 7 8] 112 4nF AXltitl^M(D~m^^'ty^ 
[0 17 9] . FAX::l- h 8(l*tLT. -^S 

[0 18 0] ^{Z^ teS^^y^^^/i^coF I FOtC^b. 
F I Fom^o::^^- hT K X^r^SI" lo 
-5o ^tbt-J: '9-<-v^;^^y 2 8;5^^F I FO^f^y i: U 

[0 18 1] r-^mm\Bi^2 7RXliy:^'rJ^M 

m\B\^2 1 iCig^^rtrV^, -<'-i^/^V 2 8;0^e3FAX 

[0 18 2] ^t;i. F I FO^-r^^-^/ViCLKjit^fg 

•#filHl5S2 11) flF I F0^7^-^;:^^^^/VlC/^6 
^T'7=-^Sr»#iitf^^^^^t±i*5o 20 

[0 18 3] v^'^T'i^CPUl 1 I^F I F 0(7)1/ 

v^;=^^^y-KtT. F I FOtaig(7)*^;9^ttit7=-^ 

[0 18 4] ^IC, FAX:=L:=:>y h S/il^e^OSiJlpii^tT) 
^■M. St>\ DMAteag^TSrP^. FAX^^>y[>8 

^5:y-Kb. v^x-^y^^^:i^^-T*$)ix(l:i^y-ife[LS 30 
;=^x-^;^;O^^^^TT*fcn(^F I FO^xV-fe:— 
F AX:=J-::^y h 8(D^i|T^S^^fV\ v-;=^xADM 

A::iyhp — y23coFl FOteiS^-v>^^-/^$:x>ir 

[0 18 5] ^fc. DUA^mt^^f^rLtcm'^. lk<Oy' ■ 
-^T^'ny^Oe^jtH^tf ^(Dtdftfi. FAX::^ 
h 8^^e.(O^T*J'9iZ.^;6^^^i-6ST-^f9}g$tL 

[0 18 6] El 2 5HFAXtli;^$0faofiil(O— 
^n-f^^- h-T?fo5o 40 

[0 18 7] FAX^^^y h8tC^LT. I>to 

T^tiT-^^;05SJfp)Z^^-5Jtg7^^^#(--<-v>;^^y 2 8t^ 

[0 18 8] ^tC, v^y^v^ADMA::^' V — 5 2 3 SC 
[0 18 9] teiS^-Y V^>/V(;:»F I FOlCxtL. 

F I F0(Dm$L(07.^- VT Ki/^st/f--f x^^^-r 

6o ^ixtcJ:t9-<-v^;=^^y 2 8;5^F I FO;^^y t L 
X\m^m.\zfl^, 50 
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[0 19 0] ^^\z^ •r-^StJtSl[e]S§2 7St/v';=^r A$iJ 
13[E]Sg2 ItClS^Srmx -<-v^y-=ey 2 8/i^bF AX 

[0 19 1] 2>:t^. F I F04:^^>-y/VtcLK){'^^t^ 
iKffilC-t-5»o J:o-C. F AX^::!-;/ h 8I1F 

I F 0 7.^-^ :^if^^ly^'r ^ -\ZfS:^^X\ 'rt^t>h 
F I FOfJigt:i*S^^abUcDT-^^;55?'.t<?i5*T'x- 
^(D^J-Vt^-^mxh^ . F I FOf^iied^-r h'SJfg/^ 

[HlS§2 1 1) HF I F 0:^T-^ :^if^y Mz.f^ht.X'f 

[0 19 21 FAX^^:y V^St^h(Om^^h^<0 

&t>\ DMAte^)^T^W-<. FAX^::^:yh8 
t^hm'0]^^t^^'hix\-i. F AX=^^y VSf)^h7T~-^ 

;^x-^y^;6\1^TT-fotLfiF I FOSrxVir-X/w 
F AX:^^:y h 8(O^T*[LaS:^fV\ v;^7"iNDM 
A:3>-Kt^-^23C0FI F Ofc^^^-t "fe: 

[0 19 3] mzy^^^i-l 3T*Sg^Sto/i:ilfex-^ 
^v/T^x^a®^^^;/ h 3[^(D|S:#^ST*fe57t7='^;=^ 
^SS (ODD) 3 SicfS^-r^^-g^tT^^aatCoV^Tlft 

[0194] yr^ /^^m.^m(Dimi\t^^^=^ v v i 

co^v h /W>;t-/l^l 2_br*::i-— if— ;6^-7T-f /i^^^ 
[0 19 5] ^/y^xACPUi 111:77 

s»j-r'5^-<-v^;^^y 2 8(o^^^j«. i±^-ftft[p] 

SS2 1 l(Oigfflt^a5r^:n:y^ LiS^^tgT*foix«v-:^ 
xi^$iJ^9[HlS§2 l<Dil{t7(^y 2 5$:^UTi/;=^xi^i£ 

h 3(ofe£3gcpu3 i\cyr'^ /^^m^m^m 

[0 19 6] -<-i^?^^V 2 8±tC^^ffli^;^5/^V^S'& 
\t v^^^y FULL" h n— 2 

Axi^s«*[ta) x^mLx\^^^m^\t "xv^^^^fu 

L L" h d— /Wn;^;/V1 2 [C*^ L T ^ ^'^SS^ 

[0 19 7] ^/>^xi^i£®^^'>' h3(7)CPU3 lfl:7 

*[La(0»|g^^tfV\ ^/:^xAffi;?S^z:.-/ h 3(7)DMA 
3 vhP-y 3 2lzm^7ut LT-<-i^y^y 2 8±(D 

FiFo^. m^^^ttLxyty'-c^^mms s^m^L 
xwi^^mmnmv^m\zLx^<o ^u-cFiFoffii^ 

tCx-^;55*#3iSix/c^^if KI/;=^$iJI?[h1S§ 2 

6;5^>;^7^i^$^J1^[ElS§2 1 {cati;^ii-^ F I FOMWf^ 
(FIFO-FULL, F I FO-EMP. FIFO- 
HALF) ^-''&(Dm?^^^t\z^mir^o 

[0198] ^0#|cS:$:^ny h 1 <OC PU 1 1 11:^^ 
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mmi^ (B^x-^ I/F2 1 0) . te^ife (-<-v^^ 

2 8) . te^/M hm^^lg^u. $/c;^^^-t-i 

3&t/H^x-i5^ I /F 2 1 0 l^gffScO^fe^tf oT 1 

[0 19 9] ?^t:iS*:i^:y h icOCPUl litfEB ' 
#ft[E]K2 1 ilci±^^5[iacoKK^^tfv>, H«7=^-^ 

ei^^lJISa 7 0 1 (Dt^m^^^ 2 ^-V 

UX-<-v;^^y 2 8^^t);=^^i'-:^-l 3T'gt^Stofcx 10 

S§2 1 imffiL/cT-^S:^-v^;^^y 2 8 (OF I F 
offiigic»^iZ^?>j:^it::|SSL. T Ki-;^SiJ»[hIS§2 6 
{C^L-rtl-<-v^;^^U 2 8^^?.x-^SrSt^ffl1-P*tC 

Tf^U 2 8--»§3Z^tft^iC>Kffli-5F I FO^-yV-^ 

[0 2 0 0] ctLlcJ: (9-<-vy^^y 2 S^O^e^T Ki/^ 

^ • i*fi[HlSS2 1 1 (^A:/J$ti. • ffS[HlS§2 1 1 20 
TjEffi^tifc-r-^^^-<-v^;^^y 2 8 CO F I FOffii^ 

[0 2 0 1] i/;^xixK:?i^:=^y h scocpus ihf 

I FO-HALF$:^t&U. F I FO®i^[cFjfS<^7^- 

3 2l^>^LTx-^tei2^^IBi^$'^^o Ctl^E^T^- 

[ 0 2 0 2 ] • WSlHiK 2 1 1 1 v^xDflE^^^ 
^Ti-5i:S*^^:y h 1 (7)C PU 1 1 Ic^UTBEffill 
T#Jf9)Z.^^/0^tt6o CPU 1 lH®^x-;5^tei2^$0W 30 

(l±ffi • {*ft[HlK2 1 1 ^^^-<-v^pi^y 2 8 (OF I F 
Oflig^tOtei^f'-^'^^^/i-) ^y-K-f^C<h|-J:f9 1 

y 2 5 S:^UXv-;^xAi£?i^^'7 h3C0CPU31(c 

[0 2 0 3] h 3<OCPU3 1 fiF 

I FO^^e^Ttx^^^KSS 8-^COx-^tei2^^^ ^(O 

C0/ci6<0-<-v^^^y 2 8;^^^|±^ • ff:B[Hl^2 11-^ 
c07^-^(OteS«^(7)*aaii5^(^-<-':^co;^:^-y-j-l 3 
;5^e)^-v>;^^y 2 8-^(OT-^A;^^a;6^afettU'CK) 

[0 2 0 4] v';^7^ y h 3 ^ ;^ 

^K«3 8lC{^#tTfo5ffl^'lft|g5:a*^:=^:y h 1 (D 

yy 1 s/D^bfP^^tUj'ii-r^^^a^riftpji-So 
[0 2 0 5] mw^yr^ ^\^^mwmtw\m\z,mi^=i~=^ 

ipSg^t. i/;^xAfe?S^:=^y H 3(OCPU3 1 t::iift so 
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^^y 2 5^^LTii*g-r6o */cisffl-r6xVM>^ . 

(-<-v^^^y 2 8. EE« • f**[H]K2 1 1. *T^>^ 
^i£a38. ffi?gDMAny hn-^ 3 2) /^^iSffl^l^ 
(D^>^%<D'm\^n&^^:^y hlC7)CPUl l*i::i>'hn 
-/W>^./H 2tC "7^VM;^-FULL" &*^L-C>^ 
r'Y/vfpJBiJ^a^|5^T$-fr?)o 

[ 0 2 0 6] v/y^r At£?S-=^-:y h 3<DC PU 3 1 (1. 

yy^ )\^^m\%imbmm'f ^ t *t ^ ^ ^ sb 3 s tc^p 

JS"J (^^aiL) *aacDKKS^ttv\ v-;^xAt£^^^ 
y h 3CDDMA=i>' hn-y 3 2\Z^^%k LT-<-v^ 
^^y28±(OFIFO^. teislTut LTTtr 
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